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INFORMATION WRITING CORP 
METHOD AND MANUFACTURING 
METHOD THEREFOR 

PROBLEM TO BE SOLVED: To 
reduce the occupied area of an 
MRAM using ferromagnetic/ 
semiconductor/ferromagnetic 
materials for a memory for 
increasing the number of bits per 
unit area and reduce power 
consumption. 



SOLUTION: The memory 
comprises first and second write 
word lines 11, 12 formed in parallel 
with spacings, bit lines 13 disposed 
between the first and second write 
word lines 11, 12 crosswise with 
respect to the lines 11, 12 in a plan 
view, first information memory 
elements 14 including magnetic 
layers formed at the crossings of 
the first write work lines 11 and the 
bit lines 13, and second information 
memory elements 15 including 
magnetic layers formed at the 
crossings of the second write work 
lines 12 and the bit lines 13. 
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1 -•* 1 ett«E«M 1 I -iiMHM- HI 

1 2 ■■■■?c«eii*7-F» ts-evi-a 
i a -m i cxmewi? i s -a lemma* 
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mm 1 OWZ&frV- K«±(c3f5EiaiHS:«^T3afc 

©mkrw hhtcmm i ©t»*Ett*7-<t > 
mat? hah^sniB*»^rsai'rs<fc5«:jBa 

$ft£ 4 <b ^(cmiem 1 ©«*i&#7- F*J« ot» 
J$£ftfc£ff 2©§tiA#7~ K«i, 

5tiLSCCiB«Sti/cfe©rBWat9 FK<fcBrE*2©* 

UI2©#tiA#7- FS£©IBfcRtt&ftfc«B*2^ 

WEWl©tr9 h«LhKBfSIB»*»»rSaM-SJ:5 

«:*itf*nnB!»ioty F«<bfjE*tj&#7-F«t 

<IE»*i&*7- FULhficSBEHIHtSBr^TSaS'r* J: 
«SftfcJH2©tf* 

«K»*a*7- F««fEAriWa» 1 ©HHBEtW^ 
*7-F*&ttE»2©tf9 h*£©IHfcRW6ftfc|(r 

tarn 2 ©mREttft? & * <§* fc c <b trztM 
fating, 

ftfc*i©»«ri&#7-F«<fc. 

ma»i ©»*a*7- F«±tc^raps^a^rsn 

OTBJH©»*ji*7-FHiinEe9 F«±©fiSI« 
{c*jW*«rEWl©»*ii*7-F«i(W5e9 F^i 
©M«cRW6ti^l©fll^tB^4WEt9 F«Lb 
fc3f 5EB PB £SC >T &m £ <fc 5 $ ft -6 <fc i t> fc 
WEST 1 COS * 7 - FftCC * o r J&E 5 ft/cSS 2 CD 
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2 

»*ii*7-F«i. 

miia^ » mi^rmE* 1 ommmM^cftfa? 

SttRKERSftfctOrflllEe* HB£i}E&2©« 

*ii*7-F«i©saw«:*jtf*i(rEt:» F«<tiUE 

»2©»*i^7-F«i©iai«CR»6ftfcair2©t»« 
Ett*?- i 4«B*.fcf*«8 BttJ£g©ftlRS * 

MES 1 om$RIBft^<bSuiam2©tf^iati^ : F- 
H*iS]©»ftfirfiir»*ii*4fT5»^. 

10 «ffi»l©»#&*7-F«^ 

>«fcfc£^©wiw ' 
tf ^ c t zmxatmrnvm 

So 

ft/cmi©f9 Fif&<b, 

Miami ©tr? bM±tfcmfemmzm^x$im?6j:5 

wmm\<DVv F«£«rE«*i&*7~F«<!:©^8P 
fc*stf*iriE»l©t?? FiB£flirs»*j£#7-Ftt£ 

20 ©wjcR^^ft/cs i (ommmm^tmtmz&fry 

- F«J:fc3BeiBH*»r>r3ESH-* £5Kft^3ft£ 
<ti&CCfuE!|l©t** Fttfc*oT}gJ«3ftfc3l2© 
F^<b. 

»E»*i&*7 - Ftt**M,"CttE* 1 ©ttfRfati^T- 
«C^^*fi««CEBShfcfc©trtirE»»ii*7-- F 
«4SIE»2©t9 K8i©35^fflJ«:*J^SBiiE»*ji 
*7-F*4SrE»2©e9 H84©lfflCcRW6ftfc* 
2 ©fJWEtBR* i *WLfcN «E«8K©« |g#£jA 

30 MES 1 ©t*fRE«*^4luEm2©1f«EtS3R^ <b«: 

UJEffll©^ h«4BWBm2©tT9 HR4tc3!*fil© 
««*HI*K*Lrii«©»*a*ttf 9 C4*««4 

T*ra$BEisjsg©tt#s*&#m, 

±fc» 1 ©»*ii» 7 - F«t»jaH- ^X^ 4 % 
irET«ktftSlgJ:CcB}ES#ii^7- F**«5»l © 
40 IBIWiJgflfJ-Slgi. 

BuEm 1 ©tfittRJ: 0 ifIB h^>^ ^SR^cat;*^ 

ME9 1 ©*6»BLh«cawaSI 1 ©»*ii* 7 - FfthJ: 

o Man > * ^ f tcsK-r «tR>Kc» i oEmmfcm 
gyiastiA^7 - ftsikomssm 1 ©^m»n±tcm 1 
Buiam i ©fuuuificsr 1 ©s^EtBR^ «a 5 m 2 © 

50 Miam2 ©ttHWcttESi 1 ©#^jA^7- FttCc^BB 
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3 

mHc$&t s ho-cmum 1 ©fiBm§Bti&-i L ±*a5 
Man 2 ©iifi^)SJifc±ia^2 ©ismiats^ss^m 

3©i»ililI£BlSir6X*l£ > 

BiflBII 3 ©il&fiSJIJ: 0 MiB r v > ^^(Cffl D h% 

mam 3 ©itei^Mtcmrf2^ 2 ©Mmiett^T-±«fc o a 

0 2 © 3_> $ £ h iZ&mj>Wi 2 ©JSSSfiBttftl ££t? 10 

m&m 3 oim&kic mam 2 ©jgmfts 5 m4 © 

ii?IBS82 ©«»BltJR-¥-±35pK:*jWaitE»4©*8IWI 
±{CB?IHmi©»*ji* , 7- K»(c?9- 3 fc*lSlK:02© 

£ T •5t»?RI2ttKg©S!ag^ffi. 

.hccjfn©^ HH«B«W-.5i8i:. 
WETflUftllBLhKltE t » r 5 J* 1 ©IMM* 

Airier i ©t- v mite* 1 oaawEtw-f «Bissr * 

Xg£. 

mew i ®^)8±tcfrie^ i ©a«EitJR^*«9fii 
Mfsi&2 <omm& u buib h 5 * s^f-tca d sjh 

MIB0 2 ©Ifii^RbK: UIB» 1 ©KSliBttafrF-i «fc 0 85 30 

ies i © 3 > $ * r KSgR-r s torn i ©K«£i8i4& 

IS££tJS& 1 ©iS®*l£»l$f Slfli. 

mriem 2 ©aasRhfcsfs 1 omn^m 9 * 3 ©&$ 
3 ©tt»«K:MiB» 1 © e ? r «cc¥fflSHft«c£ 

Bt|g3^4©Jfi^)lJ: | PBiJIBhv>^f^K:jiD^ 40 
2 ©3 > $ * r ^(S-r 6X11 £ . 
fnEJ»4 ©IMU^cWEW 1 ©«SUEtt*TJ: J: 9 ft 
IBJfl 2 ©3 > $ * h K&i&tS fc©-C£2 omm&fc 

ntc i-t arias? 2 ©5sm*a±©Birf am 1 ©sBSaiattss 
*«c«flf stiffen 2 ©is^iBte^^* jbbw ztm 

£. 

1513^4 ©ffiKRhtCBgffi® 2 ©«S#BfcJ:0'B5iam 

2 oroitEttg-res 5 in 5 (ommzfc&t * xm 

t. 50 
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inem5 ©j&SKJitcB5iam2 ©a«uEii*^±*ta 

JI5iaE-r*I8<t«:«*.fcC ££#'ii£-r£tS#RlBtiKg 

[MiCDffMtcBHI] 
[0 00 1 ] 

[0 002 ] 

[fi£#©&ffi] flMafMMk #K«*»*tc£©fflA 

&K*»IStt^*yti3tr*$*ismc£B^ 
K©jR : P£#*6*iTi,>.5. 

[0 00 3] flUtf. «B©^* F?^, tr-^- 
£ * •> F 9 - £ e> *©»#«: «fc 0 ^JBW 3 nfcii^r 

A^fS^biS^ pJliiSI5^©??SE(cJ: o*«W«c^b*^ 

l r * -r $ t SB k % r, x * -a >s . 
[ o o o 4 ] t tc &£©«S$iitt:Fgfc@SS7"a -j 
x $ Kmc or -c*# ^SS 0 

i^iSI+^nrt,^^ iBa*.y h7-^^*'JiA 

»i£l4^*y*^3i-c^n{ioi^K!&-p-c< s. 

[0 00 5] y i l/Ttt, *»#*ffll,>A: 

77>i'4^!)*, ^m^^ffll^cFRAM (Ferr 

0 electric Random Access Memory) &i*Al$>lf 6ft 

•s. oa>t,&#e>. 77r>a^tuB, s*ji*ae 
*i u #©ie-c* s/c»si> 1 5<l**!*-5. * fc»a 

xB#ra»n 00 n sgaiai>tt.^^*^*<5. - 

FRAMKtourB. »**A^ni6ia***l 0 1 '- 

1 o"r^x$? ^ i'-7>^Ari'-fex>*y-¥> 

m#++^v*©sitaBJ)Dx*i»n>i«,^ssfejass 
[0006] c ft6©^.**s «ti>^(*tt> * y i 

bT£B£ *VC(, >•£©#> F9x.(* Twang et al., IEEE 
Trans. Maqn. 33 (1997) p4498J {ClBtSSftTl^j: ^ 



(4) 



ft, MR AM (Magnetic Random Access Memory) 4&¥ 
tttliffiUJ^Wb*)* £*f©TMR (Tunnel Maqne 
to resistance) tm©»ttl^fc^ 0&@£I6&4<£ 

[0 00 7 ] MRAMti, «ft3&J*«r*Sfc«)K*8l 

a. */cr^H2XBSHtco^rfc % #tffc*arc*4c 

itfTMSfU «fc 1 0 0 MH z ndfRIttrAiC i 
# v R.Scheuerlein et al^ ISSCC Digest of Papers(Fe 10 

b. 2000) P128-129 ~?®£2ftX^Z 0 tfc", TMR <T 
unnel Magnetic Resistance) 0 AStftfr^ff 6 

4. 

[0 00 8] ±*DjI^ WSffc • KfjlSlfb^SSiCi 
9fiBf%WrSMRAMt?{J*i^ TM 

-F«fc«SteS&U *©«4»Wciortf5. TM 

*S, 20Oe-200OeMIt*D, C©4£©m 20 
»tt»+mAfc&4. CWfiS«l»0«*Koft*s 

7-F«*I#0. B<zm4t/C* 13SO8S/?^5 00 n 
m4-T44 v SMA/cm 1 SBR4JBtr>fc» 
^(^fflmffiSS:0. 5MA/cm 2 ) fcxl/^FD 

6fc»«Hbl/tt>< 4, «^*©EIE«IM**ittIU 30 

IMS«J:t)^<^ot< 4 a 
[0 00 9] *fc, MRAMfcB. «fB±©#iflftftR 
g#??£*f 4. MRAMK*Jtf*Bfttt, S&tC*zfc£ 
iSTCi&Cio T 4*»ffiWC £ o r Btt»©» 

StflHcl*. Ctil*. ft«Blt«ll©®Htt*HST-rS 40 
C4£SH*-f4o *fc, «l*4t>5fc©«. ft^H^iK 
©J:9fc«4C4#r*ftt>fc»* ]S*fg{bUdi£K: 
tt, H~*©**ftflH«:tt44**.6ft4. c 

1«Jfi©aai{t«j8W6h«c(r^ Kt±©<fc^CC, SiftffiJS 
icj: 4«*ii#fctt#«Wfc£' < ©SH#& *3 > ««« 
ifttc ± S##a*3Mf *©MR AMfcfctt 4*t tt&jft 
(C&4Bti#*4. 

[0010] ic^ c©«fc9ft$0Stt. H»*flBC> 

4 1 4 & < Bfb*mp-r« c iOTj*rc*ntnifiiW'* 50 
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fflj-TS^iaiOr, WiLtt TMattson et al . , Phys. Re 
V. Lett. 77(1993) p.lS5J CCfBtJc^ *Vtl>4 J: 5 CC, 

[0 0 11] chtt. ««tt»IB©B5»Wft*S^^. + 

4jWJfT4*>©r*4. »SSttft/*»#/««tt#* 
an cfcfgjf ftrte, *ffliBr*4*3Wt)B©* + y r 
affitiwwra c 4it £ o L ^»tt®Pii©aEawJS^ 

&4, -ecr, -#©»ttJB (@5E») ©ffi®^**4 

OTtoWtf. «*©HttJB (<J»JB> ©ttfb*H5£ll«: 
#LT0KStf4C4#*r*4. «FfiC«R»ttA*r» 

fci/t*9W&4. 

[0012] C<i6©fll«etBR^©«JBB«^«&S 
IVClr>*. -W**tf4±* »H¥1 1-3 1 7 0 7 1 
^«fcH^Snr^5J:5K: 4 ffittEtGR?©4ltlAB 

F ? -f x 9 * > ^Kffi i^c<i;ot BB£©fi*JB»©0tt 
[00 13] 

tWfflit^Si^^^, *Ntffcff5C£fc:J:»K tRWE 
(«*©a!S«*«±»"r4. SfcfllttEtBR^**** 

<44#. #ttMBSfc0©bf9 F**y>&<ft4t^ 
5«H*WUr^4. ±EHHIl/ft:IMI*» 
ifcU *«mi3W*<c<. MWt*©5l>4^1IWElBR 
■f SSBS-J-4C t*»Hi L/TU4. 
[00 14] 

[9W*W»r4/cA©#a] *«Mtt. ±I2R^?:M 
ft1-4fc»Kft3tifc1»«E1ttHI. *©«**»**«*: 
c7 : **^*ffir*4. 

[0015] *»«©» 1 ©1tfBIBtg^g«> 
*KJI5jflE3*ifch^>^*i. «tt(W*«tr»l© 
tMREItSR^i, «ttttB*dtf*2©f»«EtBR J fi 

ffi^cc* otM? n/cm i ©»* a^ 9 - vmt* 
mm i comzikfry- ^u±^m^.mm^m^x^ 

■T4J:5«:»RtS*ifclf9 Ffti, fTE»l©«#ii* 
7- K«i«iE^^ h*i©SJM»«:*jW4HiigB» 1 © 
»#ii*7-F«iSiEtv h««fc<0KIK:HW6tifcffr 
IBS 1 ©««Ett3RT t » BtTIB tr 9 F «±«cBf5EHIH* 
B^-rsaif 4 J: 9 CcffM$n4 4 4 fcOclufBSff 1 ©S 



KJtiarr -s {igtcieg $ n/c *> ©-citsta \z?vut bJbb 

Sfl2©g£ji&7- FS§4©£MSI«tfcttSBulBfc'? F 
SBm 2 ©Wffiett9R7 i fcilx/c &©-C#>S„ 

[0016] ±8a» i ©ni«Bttsarett. n« 

Ifc^tMl 1 ©tlMKBtt3R^i^2©tS«iBtt3R^4*iR 

wen-cose 4*>&. s£*©t»$Rfats&g<fc o m& 
tii«©iBiift««f5i±sn*. *fci$©e? hiKtdiffi 

ji»>7- F»i(cat»i^©«ft*pii^{cati,rif«©» 

*ji**tf^C4{C<fco-C. mi. m2©t&«BBlS*?- 

rss. iot, c ©*!£«:». mifcfii£4>ft< Of 
fc. »1. *2©11HBBIISIi?lc*»»SE1»©«ffc* 

ft5c4#-e$. -e©fc», as&ffis:<i>&<-fsc4rt* 
pjfi&«:& 13 . {&ffi**Afl:tfpJtt 4 ft s. 
[0017] *?M©m2©ffMReitSRt2. 

««Ett**4. 5814&IB*^tfm2©ttf8iBl£3^4 

£a*fclfNWttttB-c* o -c . firi3^(*««©s« 

ffi#ftCC*oTJ&tS<*tlfcmi©t^ F84. Miami 
Of; H8±KBf3aaiBI*««,>rSft-J-iJ:9KJiasSS 
*lfc**ji#7--Fif»4. Ii5fami©fc* ? Fi®4frfB# 

K«4©ss«a5«:*5wsatia»i©t!» F8 
4frsB»#ii*9- FJg4©iHK:RW?>hfcjKrBBm l © 
IWieifiR^ 4. wTia#*ii*C7- KULhKBfjaBBI* 
Sl^Mf* <fc 5 K3fiS $ ft* 4 4 4> {CfifiBSfS 1 © h* 
? h»tc-€-oTfl*fiS$ftfcSr2©tf* F84. mflB^t 
j£#7- Fa*iM/CMB*l ©fflREttKftcttft-r 
£{ig{c|Bg£ftfcfe©t*mifB##jA&7- F84tffiB 
IS2©e ^ FJ£4©£M®KfcW£iiiilB«i*i£#7-- F 

$ 4 wiam 2 © e ? f 84 ©ra tcsw 6 n fcWiem 2 © 
must! 4 m 7l tc t ©r * * . 
[0018] ±sam 2 ©t» «f atsgs-ctt , 

- mi&As-CtB 1 ©tiHBffitSJR : ?4m2 ©WlffiiateJR 
*4#R»e>*va>SC4*6 > fi£*©tffRfBtfilg<fc 
0 fe#{4ffi«Sfci3©tiNaiBtejR^* J 2 fcteft*. c 
(Dtcib. flNROBttRWLhStiS. S/cl*©«*jA 
#7- F«K«fc ot$ 1 . m2 ©flWBE1»^©«{fc* 
Ifiteiarafflfc^* mi©tr»F84»2© 
F®4(Cj£^lSj©®fi«:ig^«:SU-Ctt«©^tji 
**fT5C4K«fcr>r. mi. *2©t»aEtMt : fffll» 
©Hf?#fi#Pt;:&|S]4&'). SB**Mlft*C4*J-C* 

5. <fc-3-t, cfflig^KB. *&a&d>&< orfc. m 

1 , £2 OflMBttft? K*W*BHMK>IWfctfT 9 C 
4#?*. *©fc&..*^ffi*^&<**c4#pjfi&«: 
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ftO. ffi»Wt*{t3W?IS6tft*. 
[0019] *«^©m 1 ©«$BiBt£JSi©t8*B«t)i 
*£&tt. 30gf^tg©8tt£fflCc*oT}gj£<*ftfc 

mi©s*ii* , 7-F84. «r§Bmi©»*ji*7-F 

«±fcBr50fillB4Ri->T£|g-r £ J: 5 CC*fiS3*ifc t v 

F84, inami©»*ji* , 7- K84iriBtr-v FJ&4 

©SaBUtCfctf SDWBKf l ©»* i£#2- FliilWBtf 

» fhs4©ih{crw e>ftfcm 1 (ommmm^t . mb 
ti> F8±ccB»T©igiiii*g^rj£M-r€)<J; ; 5{c^RS$n 
10 €» 4 4 fccciriam 1 ©##&* 9 - f«k:* r>r nts 
'*ifc»2©»*ii»7'- ; >-ii4"; nefev K8*fi&/c 

fiiiBm 1 ©t»IBfBlSm-7-CcStiSjtSfi[g«:Bas§nfct> 
©•CBiffBt*? F84f?fBm2©#Sj£#7- F84©£ 
«WC*>W*ttE^7 F84frlBm2©»#j4*9- F 
84©HfcRW 6ftfcm 2 ©flWHBMBIW-i 48*.fc1t 

ffiiat^g©m«»^ji**S-c*-5t. wfiami©* 

$RIBtl« : F4fjiam2©t»^IBmS^4=S:p]^(S]©SS[t 
84irlBm2©#tji*7- F84(CjJW|pj©mfiSl40 

[0020] ±iam 1 ©t»fRiatf.ssg©tim§sii#;>3 

S-C«> mi©t»IBiatf^ ; f4m2©ttlBIB^T-4?: 
|5)^|S]©l»{Wifilt , «$ji*?:^f0li^. mi©»tii 
*7- F«4m2©»#ji*7- F84{cjI*|fi]©mijS 
4l5i^(cijgtrt#$g©#tji*^f'5c4tc«fc-3r > m 
1 . * 2 ©tsat mm?8i&<D®.n-mifim d^isj 4 ft 

•3. S8^3*5S©*c4*i-c#s. «k^-c. com&tc 
it. mm.m*'pt£< L-ct. mi . m2©ti$Riaitig^ 

30 (CteWSIBtge©Wk«rtf5C4*lt?#. -e©/ci*. « 
S£ffi£<!>ft < r S C 4 *s ojfiBfC 0 . {£?BR*2j{b*«iJ 
fg4ftS. 

[0021] *^©m2©Wfgiat?.«g©if^«#ji 

*SM«*©*«ffi3^K*o"CiB«3ftfc 

m i © f v f 8 4 . ffgam 1 © tr » f iKicc^HiB* 
gt»-c3^-rs«fc^cc^§n/c«#ji*7- F84. 

«TEmi©t» F84Sina##ii*7-F84©3^gl5 
K*JtfSW8B»l©t9 F84fTia#*3A*7- F84 
©BKCRW6*i/cmi©t»fil!2tfiR : f-4. UiB*#ji* 

40 7- F«8±KBf3affliiH*a«.»-csair4«fc5 KjBSEsn 

54 4fc(CWIBmi©tr» F8K-e-o-CffJ)S5tifcm2 

©b*-^F84. Buia«*ji*7- F^^^rfriam i 

©HMREit3R^K» |S)f Sfig(C|2g 3 tifc 4>CD-CHute 
St&&7- FS4HgfBm2©f^ F84©3^S|5(Cte 
WSSrgBS#ii*7- F'®4l5gam2©tfi» F»4©fig 

krw e. nfcm 2 ©mffietta^ 4 $m fc« «t att^ 
g©tWBg#ii**ffir*or. ariBmi ©tWRiaissB 

^4faiam 2 ©W^fBtfJR^-4 ?rl5l^^©K{b^[S]r-S 

*i&#*ff9»£. frtBmi©^f F84iriam2©b- 
50 5. hK4Kawfii©«a*BieK»iyt:fta©a*ii* 
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[0 02 2] ±B»2©»^t^at©tt«**ii** 

arm, mi^msRm^tmz^msttSk^ti 

tt<D#*ji**tf5CACCj:-DT, »1, »2©««E 
[0 02 3] *ffflB©SI 1 ©nWREttSHf ©I86*ffi 

itBLbfcSi i ©»*&*« F««afraiat- 

WW«t»Jfltr*xai, MEM 1 ©*6»flt J: 0 ME F 
9 Da^>£ $ F SJBfitraigA . 
MEM 1 ©*6*BLbCcUiaSI 1 ©#£ i&# 9 - FULbJ: 

S*b»10)»«ftli«Bflfr4Xg£. ffE**i&# 
7- F«±©I»8B» 1 ©»**J1±K:* 1 ©SSlEttX 
ttBf&t axgA , 1MB* 1 ©«*«Jb«:» 1 OffiM 

iBttsR^^a 5 » 2 ©*b»R£ jfta-r axg a , «je3* 

2©«MWRfcirE» 1 (DWt&frv- F«WC¥ffitlWfc 

^T*6©rfrE»i©«»Ei»*±*»atf? h 

«*»flt-rSXgA, OiBtv F«*PflfcOTiigE3ll 
©S8aBBtt3R J F-«:*fiDi-rsttBK:»2 ©SBESlEttSH 1 * 
Btiftfr a Xg A % flTSBS 2 ©»»BLhK:±E» 2 ©ffim 
SBHBR^iS 5 * 3 ©»»»* J5«T SXg A , ff)E$ 
3 ©gtRK «fc 0 lulB F 5 > * *^«ca 0 60 2 © 3 
>£2 F*fl?fiWSXgA* (JIB»3©»*WciriB» 
2©a«EtBR : f-±J:0«riB»2©3>3'^ h«c8»-r 
6 * 2 ©S3S8Btt<*l *^frSg 2 «1 a 
XgA, IJIBSF 3 ©««ll±K:SriB» 2 ©»*<*)■«:« 

5 m 4 ©««M*^-r a xg a , msst 2 ©ttfioett 
^ jjsrccfctt stWB»4 (DiftttBLhfictarm 1 ©»* 

>A#9~- F«CC?Bo/c*filK:»2©»*3i*ffl , 7- F« 

**jstrsxgA*«iLyti»«Ett®«©Wi*ffir* 

[0 0 2 4] ±E» 1 ©«MIEtHa»rtKft*ffi"Ctt. 
e 9 Ym&W»-cm 1 ©ftWBSJR* AS* 2 ©If «E1t 
*?■ A £ffMf a C A 6 , fE*©WWBEtt*Mt £ 0 fc 
fc 0 ©W«EfHfflK# 2 tt©flHREtt&K 
*1&f8& 6 C A 6 0 C©fctf>, flNB©£ttK 
flWLhSft*. *fc#tfctf» FSfc9©»3t:3X htfffi 

[0 02 5] #ffflB©3l2 ©»«BEtt*»©186#ffi 

^M^>^Ar^-fex^^»j©$!|j£^ffir^or, 
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icciriBt: 7 Fftfcassi i ©«w**»fiS , r*xg 
a, mss&iov* m±tcmiommmm*zmf& 

TaXgA, mm I ©»«R±CcM83» 1 ©BftEtl 

jr^msim ©iMiuitjRST'sxat"; me»2©' 

j^M^ *) buE F 5 *3R^ «ca C^103>^ 
^FSrflM^aXgA, M8B»2©»»«JiCCi!rE»l 

©asuEtttf ± «fc o me$ i © 3 > dr ^ h icmter a 

fc©r* 1 ©S5S88tt«iS:*tf» 1 ©mntiRffi 

iraxgA, irga^2©»«JiJ:tcmi©*mfti4S 

io ; 5m3©^M^/S'r6XgA v WtE»3©tftlURc 

""MEmra 

1 ©««fii»^±ta4»*ii*^- F***titr* 

XgA, »E»3©«W±K±B»#ii»7-F«* 

a5»4©«tBi*jgflfraxgA. «e»4©«ik 

J:OI9Eh7>^*3R : F-t£:3iD4S2©3>^^ 
fcj&t 6XgA , ME9I4 ©»KBLJbK:arEiB 1 ©iBSl 
EBflfF-i* 0 WBII 2 ©n > ^ ^ h ccftttr* 4>©^? 
»2©fi««tt(MI**tf*2©3»*#lAAfetC % « 
Ftt*HICCU-ClJiB»2©a»«ftB±©tIS 
20 0 1 ©$MEtt^£*ffiir Sflt««:m2 ©B8aEtt* 
^»MT6XgA. tWB»4©««BLbtCBJiB»2© 
3MttHto«fctf!WB3l 2 ©IKSlEfla^a 5» 5 ©iffi 

«i*^«-r*xgA. mm%5om&m±m%z%2 
©BasaEttaR^i***^ bwb» io^f a«c»o fc 

£fflK:»2©e* F«*JBflEr*XgASr«^fcttWIE 
[0 02 6] ±ia»2©»«iBttia©»ifi*ffi'C», 

mmmmi L a * jbrr -r a c a * e> . se*©t««Ett« 

30 B<fc 0 & mafflSSfc 0 ©««EttSffl8# 2 fS©tf $S 
Ett«ai*«)SS'r*CA*«aII8K:fta. c©fc* v flMK 
©EtHW«I±Sti*. *fc»ffiK» h3fc0©!8t3 

[0027] 

[*«©*»©*»] **9B©» i ©i«aEtt»a«cff 
am i ©se»©«»*h i cc j: o r iftH^ir a . m i © 

( 1 ) tt»«Kt^S©^*ySB**1"8B*Sfffi*HSEI 

o , ( 2 ) tawiEtaai©^* y U-f T 
^har&ao 

40 [0 02 8] BHCc^-r<fc5«:, mi©*^^^- F 

i^ll (111, 112, 113) tt«;i«0r-¥EK: 
30iJ«CEIlStiri»a. #»l©»*ii»7-F«l 1 

1, 112, 113±fctt, *»l©»*ii*7-F» 

ill, 112, ii 3 tmm<Dr$m*^xtt&?z> 

»2©»#ii*9-F»l 2(12 1, 12 2, 12 

[0029] «n©»*a*7-F»i 1 1, ii 

2, 1 1 3i*wc»iarr4»2©»*a*9-F«i 

2 1, 1 2 2, 1 2 3 i«Ut b'7hJ®13 (13 
1 % 1 3 2, 1 3 3) ^AtiH-^PWCifrOiEW 1 
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(Dwz&frv- m\ 1 1 . ii2. 113 (m2om 

#ii*7-Kl»12K 1 22, 1 2 3) KS^-rSJ: 
SfcftWteKaSftri**. CCm StfyhiRl3 
B01, 02©&01 , 02©S£&&9- h'lll. 

[0 0 3 0] £ 6fc±K&0 1 ©»*i&#9 - FIB 1 1 
iJJB&tf? FtBl 3 tifitm.?h%ft?ft<0®mX.\t 

01 (omwfmpf- 14 (141-149) #Easn 

B^yvm3tf)^t^n^tioiiLpatm2 10 
ottfRiatf*^ 1 5Y1 5 "1-1 59") tfismitixb ' 

ttlt>%. &01, 02©t#$KEt£JH 1 l 4, 15 
BS»l©»*ii*9-F«l 1, 12i#tr^h»l 
3 £#5^f S&ttiBrtf ? hlS 1 3 *^T»fi-rS 

[0 0 3 1 ] ±E&0 1 ©ft«Eft#f- 1 4 B, m 
«. ®M F >*Jl*d** (MT J JR* : MT J BMagn 
etic Tunnel 3unction©0§) 4> L < B h >* ^MSaffitt 
S-?- (TMR^T-: TMRBTunnel Magnetic Resistan 

ceOK) rfltefcsnri**. -wtor, 0i©*£iA 20 

- f« 1 1 ffljj: 9,01 oKm&&&mz^tsmm 

M2L mi ©${b@ftJI2 2 , 0 1 © F >*mm 
12 3, 01©Ett»2 4*1»BLfc«iSfr6ft9 1 ± 
E$1©$*#JI2 IB, ±E0 1©«£&& 

"7-FIB1 lffllicj:'), 01©><yTJl<t01©SBi« 
tt»»i«r8WLr»JS3tiri»S. £fc01©§£& 

- m 1 1 t±E» 1 ommwm 2 1 <t©r^tB0 

1 ©teats (Brawn jWRssnros. *fc. ±12 

Sfff KD2SHf*H2 IB, ±EF5>5*** 

r) ccfttt"rs»i(Z)3>ir^H6 3WS3Btsnr^ 30 
s. 

[0 0 3 2 ] ±ES0 2 OflBBEtBR* 1 5 B, W*. 

MTJ*FtL<BTMR*^-C«a3tir^*. 
H?4£Lr, tr? F«l 3ffl<fc9. 02©EtSf3 1. 
»2©h>*JHe«i3 2. 02©&{tl<*J13 3, 0 

2 ©igfiftJl 3 4 £^tf0 2 ©SSHftJl 3 4 £HJf Lfc 
ffi&fr JJB«2©3HMM3 4B> 0UK.B. ± 
E02©«*i£#«7- PHI 2MCCJ:^. 0i©^yr 
■ i»2©fi3fi«tt#JBi%8IJiUr*l5EStirc»4. 
*fc*2©»*ii*7-K*l 2t±E»2©»«*» 40 

3 4<b©PflCCBS4©*&gJS (HSvtt-f) ^JSSnr 
t>S. Sfc, ±B»*2©*«*JI3 4B. JJBh*> 
S>** (H^-f) (Cffi»TS»2©3>^^ h 1 7# 

[0 0 3 3 ] ±E&« 1 ©WfREttSKP 1 4 B, *©» 

14«c»jS-r*»l©»*ii*7-F«Bl K 
13*»!RLTWft*«U BBflt«e£3«. 01 ©It 
«Ett9R^ 14rt«C*Jtf*»l©EtB12 4 (®®ttft 
1) Cc»f!i©^tE«r*. 50 
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[0 03 4] *fcJbE»2©tt«EttaR : F 1 5B. ^© 
»*i&*B*«CB, WiLB, atRSha»2©t»»EttaR 
*1 5CC*t(BTS»2©»*ii*9-Fai 2. e»h 
«1 34j«RLr«ft4«U 02© 
flfttEtt** 1 5 ft fctott £0 2 ©EttJB 3 1 (tt«tt 
fM) «c»|f©*Ifil4Ettf*, 

[003 5]-#, B-MflUSKB, iiHRSft 

50 1 ©tiMBEtBR* 1 4<o^nm^mm^ 0 

1 ©tWREtBR^ 1 4 K*fffrt * e?hil3i*l© 
n>££ F 1 6 t©fflKl«E*^W. «4iS^>X«ia 

[0 03 6] *fc % WiU* aJRSftSS&2©1MBffitt 

1 5 ©it nzm&m mmc k 0 2 ©abbeo**- 

15tC#JE«tf» Fttl 3 £02©3>££ F 1 7 <h 
©IHfc*E*#>tf. *ft*i2>*«**tft»lU EtWU 

[0 0 3 7] 01, *2©t*BEtBR : f 1 4, 1 5B. 
^^;l/©0 4 l*#*iitfCiCcj:0*©ffijKii^ 

[ 0 0 3 8 ] *CC, ±EH 1 K J: otlffl LftillMREtt 
^g©t' v m 1 3 Sr^£f-^©t&$8EtS^*ftC^a 
U tWRE«aS«©»iBe*, H2©«B8««EHK:<fc-or 

^^5o Tmmmm. »i^»4©ibbwb2 

[0 0 3 9] H2K:^-rcfc5«:. 

■f) k:bf9>^**t (ias*r) awaasti. * 

n*S^TftW6^5 laWBflSStir^a. C©T»« 
#K5 1 ±KB» l©»*ii* 7 -Fm l3&qgJ«Sti 
rc^ 0 ±E»l©»*ii*7-F«l IB, WAttr 

ft*»^a©E«»ft"CJgSEStiri»5. *>L<B, 

V^r>, n^-^A, ^^^^fecfc^JUf-^^A©^^ 
©^>ft< ifel«C*lSShr^*. feL<BCti6W 
«4©5%©«0S«^6ftS^r?g«S*ir^5. ±E 
Tift«»B! 5 1 ±JC»*JJB» 1 ©** iA^ 9 - FIB 1 1 

*a5»i©««H4 i^, mum\ti^)^^b< 
BMftr^s-^ArjBfiJstiri^. c©»i©»» 
M4 1 te J:cTF«M6»JB5 1 cctt. 0 1 <0\mMA 1 J: 
5±EF^>^X^JRi=-fcStt-ra® l©3>dr^ F 1 
6 jW&K Stress. C©01 ©^>^^ F 1 6B, 0) 

±E»l©»*ii#«7-Fm liH«©t*f4* 

[0 040] ±E0 1 ©ffii^M4 1 ±tCB, ±E0 1 © 
»*ii*9-F«l 1 ±<fc O±E0 1 ©^ > £ £ F 1 6 

mmirzimtcm i ©s?$fist4f*ii^^^0 1 ©av« 

ttJH 2 1 «SntC^ ( ±E0 1 ©«^1 2 1 
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[0 04 1 ] S 6CC|S 1 OfWRBBttSR^ 1 4 B, ±82» 
1 (DWZ&frv- ¥» 1 1 ©±#fctetf £±B3» 1 om 
«M2 1±(c 4 »l©#*ii#?-F«l 1MJ:0, 
»l©SMtH5£Ji2 2, »l©h>*;HMtll2 3, » 

i oetui 2 4 ©urai 3n/ca®*r*^s nn* 

& 0 *fc. ±E» 1 ©gUflffl 2 1 fcWLbK h ^ >i>* 

T 6 042 r±wr©ii'«4"i iKtr nn ©iw*r 

fansii 1 1 4 iit? sr 2 ©f&flui 4 2 # jfrs s *vt 
l^o -hfBSfl 2 (otmmA 2 KB* ±E» 1 ©m*Ett 
1 4 KJSttr 5 t?K!13^ W*«8HB«8fllJi 

[0 043] stfctt, #2©»««4 2#T)i<t±Ji© 
2BCCjgasStiri^. "ffrb^ %2<Dtmm<OTM 
B. « 1 ©tiBHBtMHF- 1 4 £Stf>iAfr<£ 5 fcfroJB 1 

©tMRKtt*?- 1 4©±ffi^aiT€)ct ; 5ic?fM^n, 

*©±KSI 1 ©tff&f Bf^i 1 1 4 CC&^iT 5 * HK 1 
3*»flEShr^4. &2©ift«K©JJBB. tf?FS 

[0 044]±8atr^H8i3±«:B, *2©flWHBtt 

JR^ 1 5 tfJBJffiStiTUS. C©£2 ©fMRSBtt*? 1 
5©£g«*, iiBtf * MR1 3fIU:^ !S2©fatiJI 
3 1, W2©h>*>M»Ji3 2. &2©SflS£IR3 

[0 045] ±8B»2 ©|B«BI4 2±CCB. ±12^2 CD 

waiattSR^ 1 5 0£iMi5*a»a**»-3±B» 2 ©it 

fflBtt*? 1 5©iB«U:B*«aiSi^«»c*3<0 
M»R4 3^fiSSnr^«. C©»3©J6IIM4 3J: 

n>** H 7 3WgJflEStiWS. 

[0 046]$ & tc±K»2 ©ttaaattWf - 1 5 ©±g 

SkkfcBlfl 2 <D*Sii<*Jf 3 4 *sS»Sh, C®%2<Dm 

mwm 3 4 b±ibh 3 (ornmm 4 3 ±*g* 3 n±ia^ 

2©n>£* h 1 7 CCffiBt S*rCl>S. ±IBJfl2©2§m 
ffil 3 4 BTB<fc 0 £BS8M«*Ji <!:'< U 7 II £ ©Unfit 

[0 04 7] ±BB»3<D»«*4 3±CCB, ±IBSfl2© 
»«(HI3 4ta5*4©IM»«4 43WBJ«Sti"CI.> 

4. s etc jjew2 oflmneutaRT- 1 5±*«*j:9 

fc. ±BB»4©«»il4 4±«:B, JJBtT* FIS13& 

[0 04 8] _LfBJfll, »2<DBBtt»2 4, 3 1 tt, fW 
*Ba;<A ^(CoFe) rtf JSSft, ±I2» 1 , W 
2©F>*;l4frftl2 3, 3 2B, «**«»{fc7*5- 
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(A 1 0 3 ) vm&iti. ±BB»K »2©«{fcB 
£12 2, 3 3B. W*K* rxrtJl/htt (CoFe) r 
flteSSti, JJB»1. »2©»«{*J12 1. 3 4© H 

*«*aEfssssa«tft)Btt, (Pt 

Mn) fcL<B^>#>& (MnFe) rftJSStrCl* 
tlLrtVTMtt* Wfc**>. *>£;VfcL<Bg 
ftd'^d'^'rtHftStl'C^a. ±IS»1. ^2 

©EtW2 4, 3 IB, B&ftSStt (EA) it^SWt 
#fi|©fc»©Jff £ L Ottfc** 4 <£ 5 fcJBJS $ ft T l> 

10 £ 0 

- — ro~ow] ittTfflmRfflti-vKrv-rtm'- 

1 3 4mk: ur m i ©flNBSB** 1 4 tm 2 ©wwe 

IffKXJ: 9 MMftfflfBSfc 0 ©ftmtttTtttf 2 fftfic 
©tr^ hSi35cg^$n^K ^©ttftEtt** 

14, 1 5©BWt3Wl*H*rtK****»^fcB* * 

1, »2©»*ii* , 7-Fjftl K 1 2«cHI»fca!]&rtl 
KtttittCifclot^ »1. m2©1t$RIBtf^T- 

20 14,15 ©aHM)BI!L#A#H C*I*I i 4 0 . K*^: 

^>ft<L/"Cfe, »1, «2©EtU2 4. 3 1©ffib^r 

[0 05 0] JE!affl©X<t©JSffiftCoiir , mifB 
H2Kj:orBiWrs. ±H8KhSS«iK;i&o^, ^ 
fSWBttJi©K<t*fii i 2 X 0 ©^foj^ pltlrfe 

ctu&ujasii, m2©it«iats* J f-i4, 15© 
2ao©«iB*3a«"*. c©*rtB**— 3©*n* 

30 J:W©^i:0 18 0' «UcJW2i0ifj: 
[0 05 I]-*, SSI, »2©8WtH£J12 2, 33 

» 1 , * 2 ©?Sib@^ii 2 2,3 3 ©fltft&StffcW 

tfl 5 0-C-3 0 0-C, a*B2 5 0-XSIt'C*S) * 

fi£*BI«T 4 C t CC J: 0 @ST h . 
40 [0 0 5 2] HWBKtt. » 1 . »2 ©aEfbH5E12 

2, 3 3fc£t«gl, *2©EttW2 4, 3 l©®{btt 
©^B, Cti64«fiW"S««©fiia*^^BS&r 
h 0 WAtf. H2«:«"rJ:5J:5tt#i*cB, HH«:# 

B, » K ^2 ©tMHBtfHR^ 14,15 Btt£©ffl& 

[0 0 5 3] »1. »2©flBRiB«* : F-14, 1 5CC# 
*ii**tf^»^«:B, »2©»*ii*7-F« 
11.1 2*5<fcO c tf ? F«l 3R:««**b"C«IJt« 
50 ^$ii4o *©», »l©»*a*7-F«l HcStL 
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4. 15©SH> SI2©ffitt»2 4, 3 1 ©SSSKftfiJ* 
H2 2. 3 3©»l!*ffl*a{kStfSC4Br$&t>. 

[0054] -mmmztitcmftxmt, sr 1 . 312 © 

»*ii*7-Ktil 1, 1 2te<fcCfty hiHl 3©K86 

£t4#rta. 

j oo 5_ 5 ]y^c.mi , jS2 ©«#&# * - fib i 

l" f 2 idX tr ? h m 1 3 ©M;£ *> C < B-#©«ii 

1, £2©EttH2 4. 3 l©BJHn4#jli£U S 
1, *2©»*i&*7-Fiei 1. 1 2fc<J:tffcr* h« 

1 3 ©***«»? urfe> m<Dtmbcmzctim<> 

m\ . !S2©fB1iJi2 4, 3 l©®{t£fi4LT2iI9 
©#fl*SnJS6r * 0 k JfU ©EttJi 2 4 4Sfl 1 ©BWtffl 
5i)B2 2<E:©*lSl*s|5li;*[nlK&- 3 /ct|^. tt&WtSI 
2<DGttH3 1 i*2©SWtH£Ji3 3iOjflffilC 
^fcft oft^fcWtflSl ( fc U < BTfrttB) . 1 
8 0° 3!*flfcftofci§£4EW#ffl (tKBET 

[ 0 0 5 7 ] 9 1 ©Ettfll 2 4 ©SWrafl 4 * 1 ©ttfc 
HEJ12 2©»*^Wftt»K:&o/cii^ KI2© 

Em 3 i<Dmmfttm2<DM{t®j£m3 

fHWB2 3, 3 2SrK^jBft'C*S«**siK< 

[0 05 8] ««C5Wf«»«C&o/c*i^CCtt. 

£ 0 HI. #2©EttJI2 4 1 3 1 ©»J?#fl 

taftSttSCiKiO. C©»K f&2©f*«Ett3R 
^■14. 150MH. o*!).e?hil343>*^h 
16. 1 7 iOKCcKE* JWfcSte, C©JfU > £2 
ffittEtt** 14,15 *flS5ti*«««:S63&sffla c 4 

teas. 

[0 0 5 9] *©*§*, C©*1, »2©EtM2 4, 
3 1 0»{b#flfc J: 0 * 1 . # 2 IMREttX?- 14,1 
5©2iI9©e? UflB (OSfcBl ) #TOCc£i£S 

[OOBOISIC, #$HB©» 1 ©fMBEttSSBOcrafo 
SSI 2 ©**©}&»*. H3©«WS««iaccj:oTlSW 
B3W mriBS2CC^:0/c^^PD n n 4l5l1i©*> 
©fCBBMJ#*tt*Lfc. TflMMSK* 

®4 ©tuiBt« 2 £Mirc* o fc. 

[0 06 1 ] («2H2JcJ:0R9iLfc©4BI«©*mK: 
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snmmm i«^ti^, c©TflMMtii5 

l±fcB*l ©»*&*?- F«l laWBfiSShTl* 
&o ±IBTiaffii^M5 ^fcBilBWl©**^*^- 

F*l l*a^*l©l6»IR4 l3W»«E3tiri»S. C 
om 1 ©ffii^J!i4 1 te£f>Tift»«K5 1 fcB. mi© 
tfi»R4 1 £gjJBF*>5*****fc»«1***l© 

[0 06 2 ] ±B» 1 ©»« M4 1 ±fcB, ±§am 1 © 
io lii»9-FillLI:«ifi»103>WH6 

»H2 i»^nti^„ ±iBm i ©«*(tn 2 1 

B> JJBBMBLfc©&EH«fc. '*y7JB4ESSKttttJl 
<t©ai«ig*j£LTt,>£. 

[006 3]? £>fclS 1 ©tHMBtW* 1 4 B. ±ES 
l©»*ii*7-FIBl l©±#CC:teW£±!Blfri©2g 
HftJ12 1±fc> *l©»*i&#9-F*l lfflJ:D, 
fgl©«fti5EfI2 2, Sl©h>*Jl4S»J12 3, » 

1 ©sum 2 4 ©nrcsw ^n/cSJlftT^is? tvr o 

20 £ 0 $fc, J3B!in©*W#«2 lfcB±EF5>S>* 

[0064] ±I3» 1 ©tfitttU 1 ±CCB, m 1 ©ttS 
Ett*^ 1 4 ©±ffi#Slti-f 5 <fc 5 CC, C ©m 1 ©t#« 
EttJRT- 1 4^ffifeiAtfm2©iffii!fM©T)i4 2 

[0 06 5] ±E» 2 ©|fiiKR©TJI 4 2 a ±CC B^ 2 

©«a«© ±b 4 2b ^jess *i, c com 2 (Dmrn^o 

JJB«CB. ±E» 1 ©ffHEtOS^ 1 4 JCtt«El-S«i 
30 l^^«Ji©tf9 h«l 33&s»JiSStir^S. cc-c 
B, F81 34»E^»i§4U/c^ a9©BR1K 
JS-C*orfe<t^. C©»^CCB, ®2©a«IR©TJB 

4 2a±CCtf7 hill 3#0JSS*l, C©t?h«13 
©±ffl^«ffl1"SJ: 9K»2©«IMi©TII4 2 a±^c 
»2©«iBI©±JI4 2b3WBiaSti*. 

■ [0 0B6]±Etf»mil3±CCB, »2©t»«IBtt 
5j5W$ntl^ fl C©»2©flWREtt«^ 1 

5 ©SSflSB. ±E tf » hli 1 3 HI <fc 0.^2 ©EttH 
3K »2©h>*JHSWi3 2, m2©K{tll^Ji3 

40 3r«flEsr(,»a. 

[0 06 7 ] ±E9r2©tfittR4 2±fCB. ±12^2© 
tWREttSR-T-l 5©*B»ta»ii**-3±EW2©fll 
MEttaRT- 1 5 ©£SSP±M^HU $ #/cW^icm 3 © 

*fi»«4 3 3&j^sn-ci»a. c©m3©jfi«ia4 3fc 
1 73W»«snr^*. 

[0 06 8 ] $ htc±&ffi 2 ©tMREtfiR?- 1 5 ©£g 
8P±CcBSr2©««(t]S3 43jJSttS<art>*. ±E» 

2 ©gmftn 3 4 bt« <fc o smm»m t /t u r h 4 
50 ©amistai/ro&. 
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[0 0 6 9] ±KW30«*«4 3±fcB. ±IBfg2© 
5. S6fcJJE»4©IHM4 4±K:B. ±E»2©« 

ttEtMHP i 5±#*a9*^™»WK±Etf ? hn 

■7-FI1 lfc«a*-DTEBSft*J:5R:, JS2©* 
#i£#7-F»l 2jWgJ5SSftTC>S. 
[0 07 0] tit. ±E*4©tttttt4 4«:Bv ±E* 
2 ©$mftJg 34Ct&jgS3ft£P-# ^BKffl 3 > * 9 
1-6 l^JSESn-CliSiifcCC, ±ISS4©*fe^M4 10 

H7«Sht^5. Sfcfc* H4©«iJl4 4± 
KB, ±lEP-£>>Uffittffl:3>£* F 6 1 <h_hfE!ff2© 

#7- Ftt 1 2 i«ffWKgSStl/cd-*JHMI6 

[0 07 1 ]*fc ±EP-#^EttB2B. Jff2©# 
*ii*9-F«12i|3|l^»IES3tl , t:fefi<. *fcBJM 
JftSStirtiC*. SfcWJttt#2©»*&#7-Ftt 

12iHI*tt*r«©*«tt*»*ffl^*C£«>r*. * 20 

[0 07 2] ±EH 3 oTttWUcfMREttSB 1 
rtt, htti 3*HfcbTJIflft3tiTt>S* 

K ^©WSEttJR^l 4, 15©*K*2©Ett 
12 4, 3 l©m#fi*0#fflfc£;ia»£K:B, » 

K SI2©»#ii#7-Ffil 1, l 2tc»t/tEIB$tt: 
S8S^i£^|pJ(cSa-rc<btcJ:^r, ffU , JS2©1#*giE 
ttt* 14,15 ©3B#©®JWfa#|5l D#fi t ft *) , 
^4»«&5C£#r**. J:ot, C©J§£fcB. fit 
«ffi*#ft<0T«>. m> #2©EttW2 4* 3 1 CD 30 
»{t4tT5tiJ&*e*, *©fc&* {£rB»»*nJSte* 

[0 07 3] #»5J®ai 1 ©f»«Ett*{B«:*b 
£n>££ B4©WT$ hBfc«fc!)Si 

[0074] H4© (i) Ksw-a:/** h©E«w 
b, ¥ffiW7$h±* sn©»«*JB2 i*tti<D# 

#j&#7-Fttl l©-*HBCC^otfy h«l 3«c*o 

n e **i Ftt 1 iK:sa*u&c> 40 

iSfcEBU 82©a£«#«3 4*m.l©»#j&*7 

- Ftt 1 1 m 1 ©«mf«i 2 1 1 

■C*otT» htti 3©-#«CC»fiES*. ^©3£S3tf 
fc»»K:8a(H"*»2©3>*^ h 1 7£lgl©i : #& 
#*-F«l lfcJfftf* htti 3fc&«!Lft^J:Mc 
6BBU/c4>©r&£o »l©3MEft»2 l#8tt 
£ft£il 1 ©If IREtBR?- 1 4 B9 1 mz&frv- FIB 
1 1 <btr? htti 3<b©£,&&cfcl>T> */t^2©3S« 
{*Jf 3 4 tftttl 3 ft £Sfl 2 ©ft * MBit*? 1 5 B v b 
ttl 3 £!fl2©g£iA#7- Ftt (H^T) ©S&Sfc 50 



12 00 3- 1 33528 
18 

S/c, S^BOT^ftt^ £2©»S&#7- 
F«H*l©»*ii*^-K«l l±*fc»«8ftft. 
[0 07 5] &C>r, S4© (2) ^*Tn>^^h© 
EBfflB. ^EWT* h±> mi©^m<*H2 lcbH ' 
2©«l|{*)I3 4<t£, 811 Ftt 1 1© 

-JlWot? hta 1 3 4t^T»ftttBKE«ES 

tt, t?ni3 cD-*awc«ft ^ -efcs i ©si^ftH 

2 i©Ea^^/cgi5^cg^-r^»mi©^>^^ b 1 6 

©»*&**- K«i Hcj^Ofti^KEB 

3 4CMiftSiifc8B»«:SaS-rS»2©=i>^^ h 1 7 
tmiOMii*?- Fttl l*J:tftf? htti 3 Kg 

j»o&^<fc5cc*©-^fiiJ^E*L//c«r*s. ftk\ 
m 1 ©»«*■ 2 1 *JffiR3ft*SF 1 ©tttSEtt*?- 1 
4B®l§t&&7- Fttl F*S1 3<b©3&£ 

fcfclvC, *fc*2©»««i3 4*s«ttSft*»2© 
flWBEltSR?-l 5Bf v bm 3 <Lm2©«t&#7- 
Ftt <D$J&HC*&*XVv Fttl 3^^T 

sjrfii-r&iafi^ieasftrc^. H*Burc»ft 

l»3W. »2©»#ii*7-F«B»l©»*ii»7-F 
• 1 l±*fc»SESftS. 

[0 07 6] d4© (3) lCnk?ay$>; b<D&Effl 
B, ¥MU^7^h±> ^l©«m^J12 1 <hl^2©^ 
mftH 34<t^r, tr ^ F« 1 3 ©-^fflr^o® 1 ©§ 
^iA^7- Ftt 1 1 tJ^Tj^fiBfcSaStf . » 1 

cD^mfti2 1 <m&s^icm»KW^iri>n i ©^ > 

3?^ h 1 6*»l©»*ii*7-Fttl lKSatbft^ 
£5KKgU *2©aW«13 4©afiS«ftfc»»«: 
im*ZtB2<Dxy*9b 1 7*mi©S*3i*^^ F 
ttl ite<fc»tr^ Fttl 3(cffl*La:^J:9«c*a>-* 
MKHBLfcfllr**. ftrte, ®l©^m^li2 l^S 

ft^m i omsaat* 1 4 »» 1 7- F 

ttl Fttl 3i©SS^«c*j^r. ^/cm2©« 

«fM 3 4 tfftKS ft *$ 2 ©HHREtW^ 15BK» 
bill 3 £Jf!2©§#aA#9- Ftt (BBWf) ©SSjS 

tc^tb'-? Ftti 3t^r»rtrt-*fil««:EBSft 
rc^s. m^BUririftc^ ^2©«tii^7 

-FttB»l©»*ii*^-Fttl l±*K«*3ft 

[0077] ^4© (4) ^-rn>^^ bom&i 
B, ¥Iiu-fr9h±«:te»**i©»#ii*^-Ftt 
l i £e * htti 3 i©SL*K:*fur«tiS*i*cc, mi 

<cmn»M2 1 i*2©*«#H3 4i*SEaE3^ - 
*«K:«aS-ttfc» 1 ©Wl 2 1 ©Sffi3#fc»^ 
KStt* **l<D:a>** h 1 6*»l©»*a*^- 
Fttl lKSWiUft^i^KEBL. ffi*IWiCffia3-& 

/cm 2 ©«mf*® 3 4 ©Mfi3 ^/csu^ccs^-r ^m 2 

©3>££ h 1 7*mi©»*ii*7-Fttl lfccfctf 
tr» htti 3«:ai»Oft^J:9fcEKUfc« , c*S. ft 



19 

*>\ m i ©««<*« 2 1 $ n^is i ommmm 
=f-\ 4 bsi mi \ vui 3t<D 

2©»«SBtBR : Fl 5tt^» htSl 3£3f2©ff#iA# 
7- m (BKfrW) ©SEjSfctotvctr* hfil 3*j* 

^»fiTSfi«KEB3*rci>6. ssfc, 0^«or 

H&i,^ »2©»#ii*9- FaiBSU ©«*&#? 
-K«l lJdSFJC»J83tiS. 
[0 0 7 8] S4© (5) CC7n-T=J>^^ h©EB#l 
14, ^ 7_?_h J^.^l ©SWftli 2 _1 «rJ»_l ©jt _ 10 
Sii*7- F8I1 1 fc#LT-#«r*otr* hfil 3 
t«-oTJS£3ti\ »2©3ta*Ji3 4Sr, 811 ©«* 

a*7-F«i icc*fbrflfc&wrtr^ hfii 3©-# 
BiKcstt $ -tt. $ i ©^#1 2 1 ©&£ $ if fcguatc 

1 ©=>>** h 1 6 4»l©»*ii*7- F 
mi lfcSHIiO&lr»J:9«CEBU »2©a»*ttJ13 4 
<WBftS*te»»tt:»|»-r4»2©a>*^ h 1 7£fS 
l©»»ii*7-F*l lfcitftf* hSl 3tc«Jttl, 
&l^5tcEBUcW"C*a. 8ll©2g^<$jI2 
1 tfStt3ft*£ 1 ©flHRffitt** 1 4tt» 1 20 

fm i lte* ham 3 ±©&fit&b^r. £/c8i 

2 ©zg^ftjg 3 4 #j£«3 2 ©tWSSBttSRT- 1 5 
WfcTsr hffil 3i»2©»*ji*9-Fai (H^r) 

hflli 3*«W/r«fii-rsfl:ilccE 
a^^-Ffttt^lO^ii^^-FKl 1±#KU&S 

3ft£. 

[0 07 9] 04© (6) (Cmt3>^^ h©EB0!l 
B. ¥SW7^h±, Sl t »2©»*&#7-Fai 
11, 1 2^SlHcfi^6^l^^Cci2g$nri^„ 30 
L/c#oT , ft 1 ©ftfREtBR* 1 4 BM 1 ©§£&* 

7-f«i litry hm 3i#a» , rsmfc#ia3 

h. »2©«*i3ttSR-¥-l 5Bm2©»*ii*«7-F« 

1 2 tt? haii 3t*j«SH"an«c»ss3h"ci»s. 
*i/c. mi ©flwen** 1 4 wms* 1 ©g^ft 

H2 l^SSl, SS2©S#^*7-F81 1, 12CC*f 

Lr-*wr*>otr^ haii 3cc*orsas^ ^2 
©agmftlf 22*t:»haii3K:*R, x—umxK 2 © 
»*i»9-Fau2fc*vc»S3tt.' »i©**# 
H2 i©^&3#/c8P^K:giK-rsmi©=J>^^h 1 40 
6*rSll©**3£#7-F«l lCCftttUft^A^CCE 
BU »2©»«»H3 4<WeeES*fcaB»«:ttt«TS 
Jg2©3>££ h 1 7**l©«*ii*9- Fttl lfe 
itftf* h«l 3CcSWiHcCiJ:5«:E«Ote«-C* 

*. 

[0 08 0] fefc* H4© (6) K7nLfcJ:5«:, ¥ffi 
U^T^h±, mi, »2©»*ii*'7-F«l K 1 
2*SE(r>fc«&6&lf»J: 5 fcEB3*vtl>*. o$ 0 % 

m i ©wweiw^ 1 4 hwi ©»* a* 7 - Fai 1 1 
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EttJR^l 5B»l©»*ii*!7-Fail 2itf * 

1 3 tw&mrzmici&f&ztix co&ittmm 
rii. mi©^>^^ h 1 etcwtB, H4© ( 1 ) 

- (5) te^Lfc(4B*K?K *2©3>** h 1 7K 
oC»TB, EI4© (6) Ct^OfcttfifcftSCitf^Jte 

[0 08 1 ]±B»K »2©n>*^hl 6, 17© 
J&ffiffiBfcBBLrB, -W"C*ot 4 mi©^>^^h 

1 6Baru©»*ii*9- Fail l«:gttb<co{4«r 
*nj^©<fc5^BCCfe^^SCJ:^C*S. * 
tc, 2 ©a > jf * h 17 B, tr ? h at 1 3* 9 1 ©S 

fREtt3R7- 1 4 . » i ommftm 2 k * 1 ©#^?a^ 
9- Fail 1 wcettLJar^flLarititf^oi: ^ftfit 

[0 08 2 ] **W©«r 1 ©ttf*R82ttSB©«Bi 
^ffitc^b SHtK©^tt«: , H 5 *J J: OB 6 ©gfi^Xg 
HKJ:oriBW«. tt*> % T»*aHW, ^1-^5© 

asatRtt2j^Bair^Lft:. 
[0 0 8 3 ] us© (1) ccs-r«t9cc. *I(ilS 

Sti. ^ti^S^Tifiiffi^M5 l3WIWE3tirt>4. C 
©T«fete^Ii5 l±K:m ©#^iA^9- FaiiJBliST 
5fe»©B%JI5JSEL/ca. 'jy^^^m 
>ya«9*ffiC»-C*©«** 1 ©^ti2.^7- FIB 1 

lccjai-rs. ^©fg, mi©st^9- h*ai 1* 

M?Iir£Jfr 1 ©tttKR4 1 Wl/d ^©^ 1 ©iffi 
^M4 liM¥±H[:f^ e C©Tffl{btt. mist? 

[0 0 8 4] fete, BK*ttLfct>#. ±iemi©#^iA 

*9-F»i IB, »E«aw*fflc»rillE«l«Jlcc^ 

^crn 1 ©«3»K4 1 zxmtz, com 1 ©«a*«3iffi 
BTfflfbur*j<. ^^r, yyy^^^-gSB, 
^> i«fB»H(f»r *©» 1 ©IBIM[4 1 1 ©# 
sa^^-Faitjesj-rsfcfcoiiitjfts-r*. *b 

^/cfi. ±izmioimm4i±o£%mmmzm 

iL«{I^B«B*iFB«:J:0»*rsC<E:CCj:0. *1© 
»*ii*"7-Fail l*»13t8*JiK:jejflE-r§. *© 
a. 9 1 ©lfi»B4 1 tcm 1 ©S^a^7- F« 1 1 4 

[008 5 ] fcivc, JJS» 1 ©*fe^M4 1 tern 1 ©tf 
«Ett» : P©-*«:*yWS«7-ta:S*l©3>3r^ h 
1 6t*fiW*. ^l©n>^^ h l 6©Jfr3££ffi£l/ 

r, if 1 ©tfi»JR4 1 <fc 0 T®©_bfB YvyV>X 
(H^-f ) Ccfii^^rSSKfLSJBfiSLfca. ±i2SB» 
f Lrt CC^StccB / < y r IB * JBSE 0 , -E-©Szgm4 

^■;r»M»l dfiaW4 l±«cfc»rt3tifc»6K: 
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w:. wi©tttit4 i±©*«ft»«**^urii*i« 

[0 08 6]*ur. {b^WatHSEft (WTCVDch^ 
5, CVDBChenrical Vapor Deposition ©0g) % 
aftjftfflj&l (WTPVDit^, PVDBPhysical V 
aporDeposition ©B§) ffi9©SEIffiS8S«:ffl^r, ±12 

» i ©»jtH4 i ±k» i ©»«*■ 2 1 traerr s. 
9 1 ©zgUffli 2 1 «. T1J: 0 1; ti tmm&i* 



"WLtfl*^ > # > ( P t M n ) 7 ft v> ( F 
e M n ) «©5»«tttmt3BflE-j-S. *©8L U V * 

ttZj&&mv~ m 1 1 ©±*cc*5tt5±E»i o»« 

H4 l±<fc 13 ±IB3il ©=»>** h 1 6 <D— flSCCSStt-i" 
Stt»«:*l©ai*#)B2 1*JJPX-J-S B ftto. CCD® 

1 omm&M2 1 ti_LIBJg 1 ©»£&&9 -Fgiii 
»l©tt»R4 lKiOWOWtelfiHStitU*. 

[0 08 7] Sfcfc, B5© (2) &£^TJ:0GC, CVD 
^ PVDffiTOrtBTOKiO. iJ3»l©»«{» 20 

2 1 ±*s J:oU:E!ll 1 <DlfiM«t4 1 ±ic, m 1 ©SWbl 
5012 2*«*.«3/'CJl/hft (CoF e) t>0< 

;uh (Co) t>o<»« (Fe) rifflST*. 

1 © b 2 3 t«*.»*IMb7^ 5 - 9 ^fSL 

m?Z> 0 S6CC»l©BBttJB2 4 4«l^tf=i^hft 

(C 0 F e) rjaa^TMBteJ&S**. *©SL y 

[0 0 8 8] ±8BSHfllr ttSI 1 <D«{bH30i 2 2 . « 

i©h>*jwe»i2 3> miotatmzA^mmx 30 

iS® 2 3 , m 1 ©KttJi 2 4 ««ft®M«8UI LfeSM 
[0 08 9]*lr*t, CVDSJCcfc^r, ±fBSjll©3£ 

mm 4 1 ±«c * 1 ©t*# km** 1 4 ** a vm 1 ©*»ii 
2 1 zm5m2 (DwmmormAr 2 a «e«-rs. 

*©». WiH«b*»WSifBfK:J:or. ±iB!fl2©*& 

«i©T«4 2a*ffi*¥«{b-rs. t©¥ffi{b-cte, 

JJBJM ©HffiHEtBfrF-1 4CC*$»6»1 ©EtB12 4 
*ffi3&iSfflTSi:9«:Ta<bOr<>J:<. ±E»1©E 40 
m 2 4 JHC J* 2 ©IMtRCTJB 4 2 a #8 £ <fc 5 K¥ 
ffl{b%tTorfcJ:(rio 

[0090] *fc, sn©»fbB5EH2 2&»i©»* 

ftjg 2 1 ©SSiattfMi * 1 ©IB* 

■ 2 4©BWB6*l*«: J Mfift*J:5K. i^v+v 
^SS(150 B C-3 0 0°a jl^2 5 0°C) <=fc0*> 

ffibH£Jf 2 2 ©«ft*fil*H3E-r a c b t>~C Z £ 0 50 
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[0 09 1 ] 15© (3) &C7*T<fc5lC t $1B*8 
ttS5*JBt>*fcr? mi 3«MEf4. BIT. ^©Sffl 
SrKWrS. *2©l^©TJi4 2 a±CC*2©*6* 
H©JJB4 2b«RSU »2©«til4 2*«afr 

6. c©ai2©*fii$ifi©±Ji4 2 b*ffl«¥fflfborfc 
<„ atur, 'jv^^^m 

fflcvt, »2©*B*IBj4 2K:* ±KWl ©»*&*» * 
- m l i ec^ffiawccj£ab*io±ia» l ©««Ktt 
*?■ 1 4±8|Wfi8B«:Kffit*-S«fc H»**fiSf 

Fffiwam ±ia¥2 ©b^m 4 " 2 ±©^f j " 

ttWWi t** «{b?«««Bf««: J: 0 »ST * C <b Cc 
J: 5 , UBS* 1 ©»tiA^ffl9 - FK 1 1 CcffilMCC 
^M^-S ^©-C±IB® 1 ©aSUBlfKT- 1 4±WW:«« 

T*aiEa»js©tr ^ h a 1 3 itmtz. 

[0 0 9 2] ^b<«, H5%tt0&if^. »2©«M»R 
©±14 2a±CC^^ hA%^J5RT*^©IR*ffJfi6L/ 

*©«t*e» mi 3K*pxf *. *©«. mi 

341«T*»2©l6«R©±Ji4 2b*»J5aEO'r. « 
2 ©*fe!ifli 4 2 £*ftl& L/c^. tf?Hl3 ©*ffi^g 
UJT4J:5fc»2©»IBi4 2*ffi*¥fi{b'r*. C© 
Tffl-fbtt. «*tfft«W*SBF»fc L < tt* » » ^ 

[0 0 9 3] ;XCC, 05© (4) (C^-r^^CC, CVD 

±8B»2©*fi»K4 2±«:, 92©IBHW3 1 ftflitf 
htt (CoFe) -ClSBiTao ^1^2© h> 

3 2 *«iti«^br ;i/ ^-)At)Sit^ 9 

S6K»2©mfcHJB13 3*«IAtf3^m (Co 
Fe) *>U<«^^;l/h (Co) t>L<ttft (Fe) "C 

imbxmmmzmmz. *©a, uv^^-r-a 

[0 094] ±8BfiSMW-CB, * 2 ©«{til^Ji 3 1 , 

fg2 © h >*;i/««ib 3 2 , ^2 ©fatti 3 3 \*mm 

-Cfcf&LtcfiK »2©«(bH3eJi3 1, »2©h>*il/ 
*feSJl 3 2 , IS 2 ©C1M 3 3 «tBK©B(«m bfciS 

[0 09 51 ^tr, cvDffiiCctor, ±iam2©ilfi 

i^M 4 2 ±(C» 2 ©tHaSBmiF 1 5 4^ 9 * 3 ©ffi^ 
«4 3t»ftr*. *©». W^mb^KWttWFSfKiJ: 

or, ±ia» 2 ©«*««»?• i 5©ffi{b@^l3 3a 

BW«ffl* 4 9 Ctfft 3 ©»)»M4 3 ©*H*¥«<t"J" 

[0 09 6] JJCOT. 05© (5) W15W"J:9K:, ±13 
m3©«^)i4 2 J:0T^K»2©t»«EIMtT' 1 5© 
-*iC*jW4S : f-<t«c4m2©r3>^^h 1 Tijaas* 
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ig^4 3<J:0T/iO±IEh5>> ; X^^ (^HhT) 

j£Gr><y7JB4JBiaU *©&»«(**«*«£#> 7* 

3©»aR4 3±Kfc^Sftfc»£fcB. m3 0)t6tt 
R4 3±©*««l«#^<y TJIt«iLI«fc*K«W 

Co 09 7 ] 3ci>r. ®5© (6) tcs-ri^cc, cv 

Dft PVDi^SUBWIStW^r. ±E»3©»a 

mA^cm2o^%wmzA^mLj^ &z<mn io 

f*Jf 3 4B, T»io^«ttftBi^;rJBir»flf" 
n) > Rv>*> (FeMn) »(DSaifiatt*mr»JiS 

^^©IW^fiW"*. *©». 'jy?77^-a 

gl 5±£fr)±EJfl2©3>£* b 1 7©-J8fcJ8«tf- 
£«SSfcSI 2 ©gliftJl 3 4 SrJjflXlT £„ 
[0 09 8 ] H6© (7 ) OCfifa-J: 5 K > CV 

DffiecioT, JJB»3©«a«4 3±fca2©9Httt 20 
■ 3 4t«9»4©WHl4 4t»dEr4. *©». W 
it«jfc^W««BfBCCci:or. !g4©«iiJ§4 4g|®£ 
¥±I{tT£o ^©!£> *2 03l««B3 4±Wi»4© 

teaR4 4 i^EcoBWfc-waur* < . 
[0 09 9] &t>r, H6© (8) CC7nTJ:5lC, IH4 
©»a«4 4±K:»2©»*i&#7- Ffi«rJfM*rSfe 

^>yB?»«K:<tO±SBK*ftiXLr, SI4©»aR4 
4±CC, ^©fl^EfW*! 5©±2f«I*fc©-C± 
I2mi©»*ii*ffl7-F«l l«Cj&ofcm2©»#ii 30 
*7-Fai2*«lS«. T&b^ K!2©«£iA# 
7-Fai 2Btf* Ffil 3(c»l/T¥H«ttR:SaM- 
SiSfciBfiSSftS. *©SL »2©»*i&#7-Fa 

1 2 *8srr sms ©«a«4 5 *»fiSofca. *©sr 

5©aaR4 5*B}£¥fi{tr*. COTftfclt 
[0100] JJB» 2 ©»M&* 7- FB 1 2 ©JFM 

b, twaa i ©»*a*7- fm i 1 ©»SE*ffir»w 

40 

[0101] ±sm 1 ©flWH Bfggg 1 ©MS^ffi-C 
B. fcf 9 hll 1 3 tSM/Cll 1 ©IffttEtt*?- 1 4 4» 

2©w«Ettjm stzm&Tsctfrb. se*©t» 

W Btt&BJ: 0 *>#{4m?§^/c 9 ©»«Ettjtff*tt* 2 
flra©Ett»W±3*i5. *fc»ttt7 FS/c*) 
[0102] *|feW©a 1 ©HMKttttK©!!* 

^shc^* 0 2 ©ntt©»as* . m 7 ©SEBS«fiXMffii3 
ici^-cawr*. a*. TtfW, mi-m4©if^ so 
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lW»2j5WlTmt/fc. 

[0 10 3] ffifffigftWU/cBJiBHS© (1 ) - (4) © 
IHtfTofcft. H7© (1) ^Tcfc^C. ±ES*3 
©»aiR4 3±CCS2©»«<*J13 4S:. B9E5© 

(6) CC«fcoTtt9ll,fc©4|SIttec k J55SKtt<«B4/< 
UTJSi-CJBfiErS. C©KSfi»ttffllB> MiKfi^ 
v>#> (PtMn) fcO<Bft-*>#> (FeMn) 

t»*r*. *•©&* 4-imh*<9*>9 

BWi*ffll>r, »2©i»«ftlB3 4*ftII-rS. C© 
02 ©SSttll 3 4 B&2 ©If *UBtt9K? 1 5 ©®ffc@ 

©13 3±bbcS*u A^mats Fai s^m? 

[0 10 4] #1>T\ 07© (2) tC^cfc^tC, {fc3* 

ftmf&£S£KJ:oT, ±E*3©aaR4 3±fc*2 

©S^ftl3 4%S ; 5m4©^^4 4^^-r^c * 

©a. M^«{fc^w^«wscc<fcor, a4©t&aR4 

4^ffi^^il{tr^ 0 *©». Jfl2©2glIft!3 4±&C 
l*»4©aaa4 4*Bf5£©«»^:»»Lrfe< o 
[0 10 5] *©a» H7© (3) fcSWiSfc. ±12 
S4©a«K4 4 JcOHEF*:/^**** (HtS-S 

■r) «:»ashsaa?L*jaai"44tfcK:, ±ejm 
©aaa 4 4 it » 2 ©2gmf*jf 3 4 « mmizm 

^mmtim^xn^o *©a. ««a?Lrttt:*a 

8t5f2®3>^H7, »2©«**13 4CC« 
^-r^,3>^>7 h 6 1 *JBfiRT4. ±K»*#^»4© 

aa«4 4±K:*)jejdtshfc»*«:tt, % 4 ©aaa 4 
4±©**J&5»*#*i»*-rs. *i^ t -«Wfc*n6 
tn:ir^Ea«jsHS«*fflc»r. a4©aa«4 4±cc 
aEai©»*a*7-Fai i©±^c?s^rm2© 

7 - Fa 1 2 tJBJflEI"* 4 4 ^CC±l2n > * ^ 
H7, 6 l«:SSa«n-*;UBB6 2*±Ea2© 

a*ii*7-Fai 2KatfT{cjejiws. 
[0106] «c*j, ±aH»2©atii*7-Fai2, 

n-*Jl/Ea6 3«8IEa«a4LTfcJ:^. ^©«^ 
KB, a4©»a«4 4 4»2©3i**H3 4±ecaiE 

a*jftafrsc43&sr»*j:5«:»<«flEu, *©»> 

^•T€,4 4 4>CC, ±Ea4©aaa4 4K:a2©««flc 

»3 4«:ji-rss8a?LS:»fiW*. *©»• »4©aa 

M4 4«c±sBSI2©18a8BttSR : F- 1 5±M-jt*o± 

Eai©a*a*7-Fai ncj&^i^ec, m2<om 
*a*7-Fa ! t»afafc»©»*»S'r4. *^4 
4fe«: % a4©aan4 4(c. ±f^a?LiH4»«-rs 
fc»©n-/;juEa*a«)afajii4»fi&r*. 
[0107] »ci»r, HttWKjBfeti-ctiSfliEaaiiis 
4flB^r. aa?Lrtte<fcv^t*«f«i'ca*ii^. 
*©a, a4©aaH4 4±©*«4aiw#a*aiu 
wc»2©»*a*7-Fai2«e«u m^u 
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6 1 . 6 2*»fiSti. 

[0108] ±E*2©^JS©J$RK:fct>T, ±IB» 
l.^Oa^HB, 1 7©$ja(i»cHt/t 

h 1 7ti. tr^ hffil 3, * 1 ©tWRIEtt** 1 4, » 

i ©agmftii 2 1 v » i - pit 1 1 mem 

MttyftOfiM-CibfJ, I B 2 ©ggm ftg 3 4 <b P-g jjB_ 10^ 

»6 3 -est** ^ci t ^Tttar *H« ir© «fc 5 > ft 

[0109] tJMion 1 ©f»«EtttB(c«4 
m3©jgJfe©J&«S*» H8©«B5fltflEWffiiaccJ:-?rtt 

«IHI»2^«Wr*0fc. 
[o l l o] B8te7jVj\fc5fc % |(tEB2«c*-5't:iWi 
l/fc©£H»c. (■5»r) KttF5>i? 

■5 uwMtstiro*. c©T*ftiwi5 i±w*» 20 

l©»*ji*7-F«l l*WflS3«vCl»4. ±fBTflfe 

5^i©tt»Mi4i^fiS;snr^s. c©sii©8«* 

H4 1 * J:CTfflNMM5 1 fcft W> 1 ©IMKR4 1 <fc 
9±fEF?>^**&nP (HtS€T) (C^-T^^ICD 
h l 6 *«_bisa5 1 <D» # ii* «7 — Fill 

[0111] ±E» 1 ©«Wi4 1 Jifcft ±131$ 1 © 
»*ii*9-K*l l±J:0±IB»l©3>$^ H 6 
WffiKT 4WWCSI 1 ©RSHffltfl* 1 ©«m 30 

vm2 i wjBssstir^*. ±e*i ©aMMi^ i 

ft ±E»WLfc©iEI«K:, ^yrHi53Si»tt#» 
<fc©«JB*je«rfi!EUr^S. 

[ 0 1 1 2 ] S 6CC» 1 ©flBREttW? 1 4 ft ±E» 
1 ©##£#7- F8 1 1 ©±2rfcfctf 4±BW 1 
«*«2 1±fc, ^l©«*ii*9-K«l 
»l©fflKtB5£»2 2 % Jll©h>*;W6«fli2 3, m 

i ©Btn 2 4 om?mmztitcmm&-cffif&2 n*ci> 

4. 

[0113] ±e» i ©««R4 i ±Kft # i ©w$b 40 

EH*? 1 4 ©±B#«fli* 4 J: 5 , c ©31 1 ©t»* 
EMBR* 1 4 £S<&&&® 2 ©NMMi 4 2 ifiBUt ^tiX 
l^4 0 

[0 1 1 4] ±E*2©IMM*4 2±fcft ±E»1© 

flWBEtt*^ 1 4 «: sor i^ni3 was § tix 

^4o S&fcC©tf? F&U 3*S5«k5fcJMM^R 

7 i#»j£sn-a>4. ±E«raia»iB7 icc«±ib» 

1 ©IWREtBR* 1 4 (ca-i-4S»?L7 2 jWBldESJvt 
t>4 0 WfittL&t»#. ±EtT^ MBl 3ft ± 

ess i mmmm* 1 4 ±«c»E«*»fiW 4 c ± # sc 
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4)1$ 4»Tcfc 9 fc» 2 ©%4fR4 2 eMlt, 

d ©m 2 ommmwmfex%m s n/c *>©•?*> ^ 

[0115] ±E* 1 ©tWSEtfift^ 1 4©t««tcfetf 
4JBBMMMI7 l±ccft 2*acrhf 9 F8 

1 SKfttt^^OflWEttJR^l BJWftSStin* 
4„ C©*2©1imEftt*l 5©±E»ft JJBtT* 
Hftl 3fflU<fcO, »2©Ett»3 1. »2©h>*^J6 
H3 2. *2©»{tBEJ13 3r«flE3r^S. 
_[0_1 J 6J ±g^2©*6«K4 2±CCft ±1S^2 © 

mSiBm^ 1" 5 ©ig^£S&&&fro±iam 2 ©it " 

$BIStE^^ 1 5 ©iB»±ffi*«W S fcttBKfll 3 © 
|6J»R4 3*^RESnr^4. C©gr3©«8M4 3J: 
f)±Eh7>^**-f- (BKHfn K«tt-T4m2© 

h 1 7«$£tra>4o 
[0117]$ 6fcJdE»2 ©flMBEttt-P 1 5 ©£S 
»J:«:B*2©»«#)i3 4*sfi&SISft. C©^2©* 
mft!3 4l*JiE»3©WIHi4 3±^rES$ti±IB® 
2©3>**h 1 7fc«8l3tvt:i>4. ±IB^2©^m 
f*M 3 4 «T» <fc 0 SaWtt*JI t ^ ^ Til i©SH« 
i§^iSbr^4o 

[0118] ±IBII3©lffiMM4 3±K«. ±iB3!2© 

mmtm 3 4 5 * 4 ©*ttii 4 4 $ ti r ^ 

4 0 $6CciifB^2©tffgfati^ : ?-l 5±*^rM4J:^ 
Ki, ±E»4©«5»R4 4±«:ft ±Etr»Hll3i 
^*T4J:^CC V -r&tot, ±E»l©»*ii*7-F 
«1 lfcK«*oTEB3*i4«fc5K: % *2©»*ii* 
•7- Fill 2#JBS3*i"C^«. 
[0119] ±EH8CCj:orSiWL;fc1tJ6©»a*ffi 
ft BUIBE15© (3) rttWl/fcHSt*tt«:tec^-c. * 

2©tB»B©Tli4 2 atCC»2©J(6«lR©JJ14 2 b 

eMum 8B»K»*fflt»r»2©ieaM©Jji 

42b«c^9 FiSl 3«MW*. tf^Ffi* 
a5JBHI»3»R7 1 (08#M) ft*fltUfc«, C©Jf 
TO#M7 lCCb*^ F»l 3CcaC4S»?L7 2 (B8 

[0 120]*W CVDftfcO<ttPVDftfc<fc 
0, ±EliH»fi«S7 1±K. HUIBI35© (4) ^Cj:o 
TKWL/fc©iHttK:»2©ft«EtBR : f 1 5^MT 
4Xg«:tf5. *©BS, Sfl2©fBt£Jf3 IZfmtZWi 
CC 4 SSft?L7 2rtCCfc»2©E«ll3 l**J«T*Ci 
Kcf:*h 3>*^F7 3t»S , r*. 

[0 1 2 1 ] &U<ft H^»Uttl^» ^2©*6StM 

4 2±Ktr? mt*fltr*fc«>©ii*:»*^*ia» 'J 
v^^^m iv^>yfifflw*fl3c>r*©«t 

MrLTfc'y F«l 3^^-T4o -€*©«. tf^ FSll 

3*aa^4*iai»Mi«7 i*»j«bfca. 

3±«:Br£©iaW*JSI4cfc5«:U'CJlBI*fi»B!7 lftffl 
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icotmmcbx. commtmmi nc^» Ftai 3 

[0122] *K. *%BJ©0 1 ©flfflOBttSBteffiS 
*4©*MWWB»*. H90WWWaifBBHKJ:-»r» 
Wf*. &*». "FttMUHR. JMHIUOIUMI. 0 

1 . * 2 ©JHIONUMttt 2 jSIMfrCiS t/fc. 

[o 123] B9K?jvrj:9«:. tiriB02{C«fc-5-CittH^ 
l/fc©£R»C. (Hnvtff) KBF7>^ 

mi lifiBmz nrl>"s. c©r«btfi»0i 5 1 ±kbsi 

l©»*ii*7-F*Sl l*^3*iri>S. ±IBT«6 
*fi^BS5 1 ±KB±fBK! 1 ©»£ji&7- F*S 1 1 
^^l©*6»ffl!4 1^fiSStl-CC»S. C©ffri©lfci£ 

g£4 1 te^vrmmms 1 kb. $ 1 omm* 1 <t 

F l 6iffitfi$im*h. 
[0124] ±iB3S 1 ©*6^JS4 1 ±KB. ±iB3f 1 © 
»*ii*7-KKl 1±J;0±IB^1©3>$* F 1 6 
{c»tt1-*tttt«:llll©5Si8»ttWI*^«f*l<MI« 20 

W12 la^fixstvct,**. tfj^-tf. ±iBgn©«n*ft 

B2 IB. JdB«WILfc©4l3l*«:. ^'J 7®i£S3t8S 
ttfM4©Wi1l»4JSt/Tt>S. 
[0125] $ 6K|g 1 ©m^glBlf*^ 1 4 B. iJB^T 
1 ©##£#'7- Ftt 1 1 ©±^tC*JWS±IB» 1 ©£■ 
m»@2 1±K. *l©»*ii*«7-K*l 1N£9. 
JHl©fiB{tS£IB2 2. mi©F>^JU$6^IS2 3, J& 
l ©IBtfl 2 4 ©MS-cai 3ttfcf8@ft-eltJ?&;* 
S. ±iB3m©*«f8S2 l{CB-hSBF?>y* 

*jR*Kjg«s nasi 1 ©=>>** f 1 6#M$$ftr 30 

[0126] ±E» 1 ©«»K4 1 ±KB. 1 ©f»*R 

etwfi 4©±s^sffl-rsi^«: > c©sni©it$R 

EM** 1 4 fcilfeiitfgl 2©*6JSia4 2 *«#«S*vC 
3 6tCfcE3r2©»»8!4 2±KB±Ellf 1©W 
ttEttW? 1 4 1 ©ll|IOtttMI8 1 

n>*. ft*. ^2 ©t6SS)g4 2 4±E» 1 CDffHRIBte 
Jfrf- 1 4 £S5 J: 5 KISSl. % 1 ©t&ftEtt*-?- 1 4 

±K*2ei(yMt4 2tarj:9(ci/T. ^2©ife^»i 
4 2affi*¥a{bi/t:feJ:o. 40 

[0127] iiEffS 1 ©]MlllfilftK8 1 tCttttfttEttX 
1 ©UMBEHJR^ 1 4 mt S$tt?l 8 2 tfJ&dES 
*Ttt>S. ftte. ±IB^2©*g^)842-cmi©«fSfB 

ttsR^f-i 4*^tonrt»*flteicrB. m2otmm 2 

(cm 1 ©ttSSIBtfiJft* 1 4 tC^-T 5SiK?L 8 2 #££3 
ft*. 

[0128] ±E» 1 ©]||HifilM8 1 (312 (DtfitKM 
4 2 8 2 jWBisSS hfc»£KBm 2 ©*63ifll 4 

2) KB. igE^lCtWRIBtBR^l 4K««T*t» 
FS1 3;WI5j£3ftTl>S. $p>K.C®Xv bW.1 3£ 50 
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a^«fc9K^2©J8lfflit6»Bl8 3*J»fiXS^tt>S. ± 
EW 2 CDJBNMfitKK 8 3 KBJJE* 1 OMOtfSX? 1 
4KaW4SStt?L8 4*^fi£$n-CI,>S. 
[0129] EUSBOfcHtf. JJBbf? F&l 3^E 

ttnt*i£*-«6c<:». jifBM i <ojanieitM8 i±tc 

3 6KJBKI&»K*iB*S3nrt>-C t C©Blffltfii»ISK 
¥ffi»WCc»l ©S£ji#7- h'tf 1 1 t£g (MAB 

!3«t»rtK^f F®1 3JWBfi83*iri>&*fiJE*SS. 

*fc». % i omumm 8 1 tawawpar » a<i 
atom's h." *©» i ©inttmi 8 1 ten i ©ttfs 

KttJRT- 1 4 Kjl-r *}g&?L8 2 t . ¥EtftttKI& 1 © 

m\ 1 (fljLtm) -rzmmm 

[0130] ±IB^ 1 OflNOBCUR?- 1 4 ©±*K*jW 
*m2©J!H««t)IS8 3±KB. 8§^5?L8 4 ^3 DT t* 

» F® 1 3 (C««r «ffT2 ©ttfRIBtt^ 1 5*i»RSS 
C©JU2©flNMBtt*T-l 5<D±aStt. ± 
EtT? hflll 3iJJ:0. ff2©GtM3 1. ^2©F> 
Wimm 3 2. JK 2 ©ISitSSJM 3 3 -C#fiS2 T l> 

[0131] ±IB^2©t6EK4 2±KB. ±§B02© 

lEgBtf^T- 1 5 ©£»BU:ffl**lHS ttfcift»C*3 © 
»»Bl4 3*i}B«3ft-CI,>*. C©^3©Jfi»Bl4 3J: 
9±fBF7>y*£3tT-Kgi*r$-SSil2©:3>£* F 1 

[0132]$ e.CC_ht2m 2 ©fflffRf atftJR^f- 1 5 ©£^ 
95±KB» 2 ©«m(*)l 3 4 C ©^ 2 

1#S 3 4 BJJ2S 3 ©IfiMli 4 3 ±*m& § ni^B^ 

2©3>^i' f 1 7 tcw&stix^z. ±Mzm2<omn 

m 3 4 BTH <k 0 5?SiittftB <t U 7 Jf £ ©«JB» 

[0133] ±IB03©*gi^4 3±KB. ±IB^2© 
IWtft)13 4*«^H4©*MWl4 4*s»J«3nr(,» 
*. $ 6 K±!BS& 2 ©WffilBlf.^^ 1 5 9 5 «fc 9 
K. ±iBS4©*6KBS4 4±KB. ±ffit? F»l 3i 
£Mf SJ^K, Tftt>%, ±iB»l©»#ii*7-F* 
HI ltcae«->rEB3ti«J:9ic. !f?2©##j£* 
7- FS1 2^fi£$nT^2>. 

[0134] ±IBH 9 K cfcorsftWl//c1«®©S{jS^ffi 
B. STIB0 5© (2) -CBiMl/te«jt*ffiK:*Jl>r. 0 
2©«IWI4 2«»JSSl/. C©*ffi*¥fflfbt/fc*. » 

l©HF^itfi^K8 1 tJBfiS-J-S. *©». 'J V^57 ^ 
HK«i*»^>flOB4*«V»'C. Jill ©URUil&ftlS 
8 1 J: 0 m 1 ©1WMBHJR-T- 1 4 Kjif S&H?18 2 * 

[0 135] 4>L<B. flll©HllltBMUI8 l^ffMU 
ftl^KB. m2©^H4 2^ffi«:¥ffi{t-rSIS 
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<fci?*>yj$8&£*J8i>T, c©fl2©«iji4 2fc: 

$ 1 ©W KIBtSHS 1 4±ffiCC»C4!8tfcFL8 2 
[0 13 6] *1>-C, 02COffi^H4 2±fctr* hJ^^: 

(3) k:j:orB»iL/fc*«»t»*ct*mr* io 



"sr«iL"«I »2©»»W4 2 £T14 2 a ijEflK 2 
b © 2 Ifc^lfcr _bE» 1 ©JBRMStHi 8 

ltt»2©l»ll©TJi4 2a±K;*ttSn, bf?F« 

1 3BIH©aKII&»K8 l±fc#J«Shfc»2©IMI 
«<D±»4 2b«:«iLl3»i3K«JiT}BtiESn*. *U 
rm2©)iiaa3l»lll8 3«±iBtr^ F«l 3*a5J:9 
«ygfiS $ tl 5o C (Dlfl 2 ©llBI«*kBS 8 3 omtffik 
B, |WH8fcJ:oTi»WLfcJIBIIBIW7 l©JBfiS# 

[0137] jfi*©'J V9*7? A-Wht*-v 20 

*>*885K:<fcoT. ±sB»2©BHttttK8 3«:*5W 
£H 1 ©flMBEtt*?- 1 4fc»fl«tiMC»IHl8 4 
CVDffi, PVDS*©fiHB£85 
fc:<J:oT, ^2 CDJ§ratfe^li-h^^L8 
tf»2<D8BflW3 1 «2©F>* 
Jl*Utl3 2, »2 ©flaftHJEJB 3 3 *JBfiJE'r *© 

SL 6uf3H5© (4) te«fcorMWLfc©£H«0Xg 

[0138] *^(DW2©tt«Ettaai«:«S 
m 1 ©j|Jfe©0!»*. H 1 0©»«EttSBB©S»*:^ 30 

[0 13 9]B10K:5WJ:5K:, *l©e*F«9 1 

011. 912, 913) mmm-^cmm 

EBShTOS. »M©kr*l*«9 1 1. 9 12, 9 
lSifctt, #»l©e»h*0 1 K 9 12, 913 
iBf5e©IBHt»^Ssft6-3"S*2©^^h»9 2 (9 

2 1, 9 2 2, 9 2 3) #H— Tfflfcfro&WfcEilS 

[0 14 0]ft»l©tr?h«91 1, 912, 913 
£**lfc#ffl-rSSI2©t:9 FJS192 1, 922, 9 2 40 
3£©IBUCtt, »*a#-7-FIB9 3 (9 3 1, 9 3 
2 , 9 3 3 ) 3&*«*tfBI--¥ffl«:^±E» 1 ©^ » h 
j£9 1 1, 9 12, 9 13 (312 ©fcT ? h$9 2 1, 9 
2 2, 9 2 3) tcSa-TSi^CC^jKEBStirti 
£ 0 ccrB, K«9 3 tt»l, 3?2© 

S»h»20t9H9 1, 9 2fcfi&-rSJ:5«:E 

[0141] S6(C±E&»1 ©t? FIR 9 1 t±IBS- 

»*a*9- f«9 3 fc#saM-**n-wi©fiiai«:tt 

m ©fttBEttW? 1 4 (14 1-149) ifiBMZtl 50 
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tl^o fcfc, »l©fll«Ett*^l 4 5, 1 4 6, 1 
48, 1 4 9^ffi©«SPa n a ©l^{C^ori^/cfe, 13 
jRttS*lTC»ttlr>. gfc, JJB&j&2©bT? HS9 2£ 

JJBS**^^- F«9 3 <t#^*a*ft**i©tt 
■£0*2 ©If fflBtfiRT 15 ( 1 5 1 - 1 5 9 ) ME 
■StiT^S. 1-fc*>%. *»K *2©««EtBR : F 
14, 1 5B§®l©t^ FJS9 1, 9 2 
9- FIR 9 3 i^S^-TS^ffia-C^- F«9 3 *!M 

■cWfii-f &ffiBK:E«Stit:t>*. 

[0142] ±fB&!£ 1 ©» ttEttSIT 1 4 B, 09* 

etic Tunnel Junction©Bg) fcKtth >*iWjB*ffitS 
JRT (TMR^T: TMRBTunnel Magnetic Resistan 
ce©B§) t?flKSStlTO*. H?'J<bLT, 810^ F 
^9 lffifJcfcO. Sll©EttJ12 4. mi©F>*JWfi» 

123, mi ©ssfbsfti 2 2 , s i (Djmmiwmz 

StriWfM2 ltWH/fcflttfrfettO, JJBJM© 
®mftH2 1 B, 0UB, iJB»t?ii*9- FJ»9 3ffJ 
ic<fc0, Wl©^UTJIi*l©SSK»tt*WIi*ail 

urjBSShT^a. $/c##iA^7-F^9 3i±ia 
§fi©*^f*Ji2 1 t<omatmiommm (mm& 

t) #B/££ftTl>£ 0 ±E*»l©a»«*)12 
IB, ±Eh^>S*X* (H^#1*) CCftttra^l© 

rn>£^ f 1 63&sffittsnr^s. 

[0143] ±E»*2©f»«EtBR J f 1 5 B, «*. 

-^ijiur, »#a*9-F«9 3flBJ:o» m2®mm 

f£134 4 f&2©«<fcHttJI3 3, »2©F>*Jl*« 
13 2, £2©£ttH3 l**tf»2©»«(WI3 4* 
8WILfti«Jt*6ft0- ±E»2©»»*»3 4tt. W 
±E»*a*^-F«9 3«K:J:0. »1©^U 
Tl i» 2 ©S^ettftl i ^Sl O X Bf& 2ftX\<> 
Z>, *fc*#ii*7-F«9 3t±E»2©a»*ftl»3 

4£©BfcW3ll4©*8B» (BnWf) 

*fc, ±Bft»2©»«(MI3 4». ±IBF7>^ 
(H^-f) «:Sa*T-S»2©3>f ^ F 1 7*s« 

[0144] ±IB^m 1 ©DHBEtt*^ 1 4 B, ^©# 

1 4K*tJS*f£tr? Fi^9 3, »l©t? h^9 1 «9 
JRLr****U, BlfS^feS-S. ftl©fltttEttX 
Tl 4rt5C*JWS»l©KtB12 4 (SfettttWI) Ccm 
W©*r&I^lBtST€)p 

[0145] $ /c±tam2 ©tMREHORT- 1 5 B, ^© 
WRSti*»2©i«RElI* 
Tl 5K*tarfS»2 ©t*^ hi^9 2, #*ii*7-F 
«9 3*aJRU"C«**»U. «»*I64S^ ^2© 
HHREHBR71 5rt«:*tf«*2©Et«l3 1 (SiaBEtt 

f*D fc«iji©:&[fl]*iBtt-ra. 
[0 146]-^, K^UL/ietcB, 3itR$n 
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Z>m 1 ©ffHBBtt*?- 1 4©t»«*K*ffl-r«^K: 1 « 
1 ©ttfflffitt** 1 4 KSti&r 5£ 1 ©£ * F«9 1 4 
»l©a>*2 h 1 6 4©HK:»E*Mf k flfen*H2> 
2«fa&1ft»lU EtttlHBfcBU 
[0 14 7] g/c. fflAB. jIiR2ft£J&2©t#$RI2tg 
JRT-1 bOHM&K&mtltelC* »2©tfHBEt»HP 
1 5CC»Jfrr*J&2©tf» mQ2tm2®3>*2 h 
1 7 4©IBK«EE**tf. »ftSfe>*«»*lft»iU 

Gtttim«rKOtu a r. 

J 0 14 8 ]*1 ,_SI2 ©tWRfBffi*^ 1 4_ % 1 J5 B % _ 10 
jr ji>© o , l *#*atf c 4 tc jfb *©a&ffluss 

[0149] ±KH 1 o ic£~?xmw UcflHRK 
tt®SZ©«*ii*7- PtS9 3 4»tf-o©traH8B1ftJR 
*»fc#lU tmE3BflBKS©»tD«:, 01 1©«B« 

^5 ommmkt 2 ammvTxbit. 

[ 0 1 5 0 ] 0 1 1 fc7jkt£5 Cc, ¥«#3« (HS* 

n*a5Ti63»«R5 i^»SEsnrc»a. c©Ttstfe 20 

JJE»l©t» IB. Witter**-*^ 
5-*A££ % ft iB^S©-88W&*3lft««©iB 

;k ^£>hU^A, r^S/^A, ^r'j^xX n2/$ 
a, -^Ma^aoi/f^SA©^©^^ 4fcl« 
r^l££ftTt>£, &0<BCft&©tt*4©5%©»» 
6 tt £ ££"CBJ£ 3 ft T C >Z o ±ET ttttlili 5 1 
±«Ct*JJE»l©^9h»9 1t«»l©lftWll4 30 
1 M£BHtfl£' "J a > * L < BStfbT JV 
JBJSSStir^*. C©0 1 ©tettR 1 4 1 liaws 
<bsn. siotr* h«g i©±ffl#BffiSJra>*. 

[0151] ±E*l©tf * h«9 l±fc»S»r5e©fii[ 

©m i ©tWBBtisSH 1 1 4 (D^mmt. ±isn 1 ©tr ? 

H»9 1flHJ:9. »1©E1OT2 4> ffU©h>*;l4fe 

[0152] ±E» 1 ©JBIRBS 1 4 1 ±0CB. ±E» 1 
©tMBIBtt** 1 4 ££51(12 ©tttM 1 4 23WBS3 40 
ntl^o C©»2©tttIWl 4 2©*ffitt¥ffi^tS 
ft. JJBJn©mREttX?l 4©±HW*tHStirt» 

[0 15 3] ±IB*2©»*Hil 4 1 J:0±EF*>5? 
****CCl8ttT<5Sll©3>** h 1 ±E»1 

©tr? hfi9 i*cJKl*b&i»J:5«c*fiSSnrc>s. c 
©Wl©3>** h 1 6B, ffd;t«S{b2 : *>jlI4** 

BQ 1 4BWD*m*H^*C4t^I»C**. 50 
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[0154] ±iEm 2 ©MUSIS 1 4 2 ±fcB, ±E* 1 
©ttaEtSSH 1 1 4 ct 0 ±8B» 1 ©^ > 5? 4? h 1 6 (CS 
mthVQ&lcm 1 ©E&BBttWBfcafrSI 1 ©Himftl 

2 1 jw&ss*m>*. ±bbs i (ommtkm 2 1 b> ± 
[0155] ±ssss 2 (ommm 1 4 2 ±kb> ±e» 1 

©»«*»2 1*H 5 #3 ©161*1*1 4 3#»*3tl. 
*©*HB¥fflfbSti"CC»a. SC>tc»3©*BaKl 4 
3±CCBS4©^R©T» 1 4 4affl KffiS hrt> 

Jb8a»4©»»S©T» 1 4 4 ^»flX.B«EII ~ 
«a©»*ii»7-FIB9 33»qeiSEStiri»S. ±iS^ 
4©«MSli©T! 1 4 4ahtCBiS»*ii* , 7- K« 

9 3*m*>m4<Dnmm<D±mi 44 b^M^ntu 

[0156] tcte, ±IB«*ii*9- Ffi9 3^awa« 

«ar»ft<a*©Eiw»^»rtSh*»^B, 0 

7j*B0&l»#. ±IB^3©t^Ml 4 SiCcS^jA^^ 
-FS9 3eML/cg ( C©»*ii*9-Kai9 3* 

a5*4©a«iflii4 4*?Bjsso. *©a»4©«tBi 

1 4 4«ffi*WiL«jt^««SFBK:j:or¥fflft'rti 
«J:C». C©ii^, »#i4*-7-F*14 4±CC»4© 
fettMl 4 4^B¥5£©HW/cW»SJ: 5fcWB*fT5. 

[0157] ±ia^4 ommm 1 4 4 £ 0 t»ccb. ± 

IBh7>> ? X^^cS^-r^>m2©3>^^ h 1 7^ 
»J5fiSfttl>S. C©S2(D3>^H7lt 

**-k«93. mi©tr^ F&9 1 . miommi^m 

2 1 1 mi©3>^>7 h 1 6*ccffl|Jiu&c»J:5Cc»«: 

[0 15 8] S6CC±EW4©ttlWil4 4±CCB.-± 
fiB» 1 ©1ff«iBtt»-T- 1 4©±#fc**tfS±B»4©l8 
Mil 4 4_hJ:0±iam2©3>^^ h 1 7CCg^T^ 

»2©»«ft»3 4^flEsnr^a. ±iam2©^m 

ttl 3 4 BTB J: 0 a r Jl 1 53§«ffi$l 4 ©Sl^ 

S6te±fBm2©*m#Jf 3 4.BC 
B, ±IB#tiA^9 - F« 9 3 £&A,r±fB3t 1 ©*« 

iBif.^1 4 4ttrsnrs<fc5fc:, ^©WWEltSR^i 
5WJBfiSStiri»S. ±EJ»2©fll«EttSR : Fl 5©i 
MB. ±K»*ii#*-F«9 3WJ:D. ®2©ffi{fc 
H5EJB3 3, W2©h>*iWBIMI3 2. «r2©BttH 

3 i©nccBW3nfeaw»rawE3r(,^. 

[0159] ±fB^4 ©Jfii^JSi 1 4 4 JJCB, ±HB^2 
©WWBttSR^l 5fcJ:0«r2©***B344a5* 
5©«t«1 4 53&*JBJSShr^S. C©^5©^^ 

1 4 5©*ffiB¥fflibsnrte o . ^©«b«:b±e» 

2©m$RlBlf.^Tl 5©±ffi*«WSh'Ct>S. 
[0160] ±13^5 ©if&iSM 1 4 5 ±tCB, ±13^2 
©WSIBtBR^ 1 5±%fl»)^o±E»*ii*7-Fa 
9 3 4^rS<fc5tc, -Ttttoft. ±8EWl©trvh« 
9 l«c«ajBorE«Sh4J:5«:. W2 0\£v hJ®9 
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2JWftaStiTl»S. 

[0 16 1] JJEJM. %2<Dt:»j h«£9 K 9 2, « 
9 - K« 9 3 , ±B» K » 2 ©tt*ett#F- 1 
4,1 sVfU S20iI»I2K 3 4H&, hWB 

4*«»nrc*s. 

[0162] ±E»2©f»«EtKSIt 2"C», 
9- F«9 3 tlBK l/T* 1 ©fWRBtW* 1 4 4H2 
flOMMBEttaR^ 1 5 4*JRW6tiW4Ct*»6, ft* 
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j^*£fb3tt*C4tt , C*&l>. 
[0167] H£^3ftfc»##l6ltt* * 1 . SB 2 © 
e*MR91, 9 2ft<fctf«*&#9~F«9 3©«tt 

[0 16 8] JWt, mi, »20t? hi^9 1, 9 2*5 
J: 0 - F* 9 3 ©M* fa 0 < tt-#©«S£© 

1 , ft 2 ©CUM 2 4 , 3 1 ©»5fcfrl4j#jiMfcU ft 



Sfcftl. ft2©tr? H«9 1, 9 2K»»Stl*» 

1, ft2©«*ettsR*i 4, 1 somitufazmfo 

SI. ft2©fcf* F*9 1, 9 2fc 

H«FCcawrSiK:«ifi*»-rc<bcc<t-ot. »i, m2© 

tWRlBtt^^ 14,15 ©fl»©^#fa**H 4 

tt, ««ffi*4>&< brfa, »i, *2©iattH2 4, 

3 l©Bfb*tT 9t4** , CfiN *©fcab. *fi6ffl*il>«C 

< *r s c 4 jppjffifc & 0 , fl^ wtfcfb** «rtt t & s . 20 
[0163] &cc, ffi!£ffi©£{b©mJ»cot>T % ire 
hi lKioriftWf *. jjasfbsswcffi-sfc. «j 
att*«ttii©fiSft*6i4 2 so ©#ft#*Jfi6r& 

0, CtuWJEftl* ft2©»*BtHHf L 14. 15© 
2a9©03B*5a8T £■ C©*rSltt*S— o©*|oi*5 
£O^©#fi£0 1 8 0° Rj|ELfc#fiI©2ji9 4ft 

[0 164] ftK »2©fiWtH3£li2 2, 3 3 

«W*f*J:5fc«iS!tr*Ci3WC*S. C©#fr&i, 30 
mi, 92 omi fcHSIB 2 2,3 3 ©«fb«»»«:¥fT 

tfl 5 0°C-3 0 0-C, »Stt2 5 0'Cgfi"C*S) $ 

[0165] HBBfctt, mi . m2©^{tS^H2 

2, 3 3fc<fc»ftl, *2©B1tll2 4 1 3 1 ©8Wt« 
©#fttt, Ch6t1WW4^©*iZ»rtlKR3&r 
S. WJLtf. H2«:«'rJ:5J:5ft«flfCtt, Bffifc*t 

B % * K ft 2 ©If fflBI!*? 14,15 ttlf g©$£ 

[0 18B]ftl. »2©flHIB1ttT14> 1 5CC« 
*ii**ff5»^«:B, SI, *2©e? M£9 l, 9 
2fc<fc0»*i&#9- F«9 3fc««*»LTtt#*lfe 
-e©^> F«9 lfc*tl/r:*2© 

hT?F«9 2K:tt, i»^©«**a£T. C©f££L/c 
HPttft 1 . ft 2©tiHHBtt*F 14, 1 5 ©ft 1 . ft 
2©IBttJI2 4, 3 l©B»*rt*i«E1"*Ci#'C* 
£ 0 LfrU *1. ^2©®{b@^12 2, 3 3©ffiW 50 



K~*2©^FIRr IT F2"fi3fWjra'»9^ r Fill"" 
9 3©*««EKLTfa, i^K«K:RSC4ttfl&<, 
®^£«f#T 5 c 4 #r * &„ 
[0 16 9]|jaofcJ:5fc, C©Wb&BWc*ofc 
9Uar2©ettH2 4, 3 l©ffit;£fi4LT2ii*) 
©*lftW Pl*C* 0 . ft 1 ©Bttli 2 4 4ft 1 ©aitS 

2 ©em 3 1 ±%2<mitm%M3 3 taxtmtmb 
imttsi o w*w ( 1 1/ < aw #») , 1 

8 0 0 ii^ftct & o /cii^^S^tf tf ft ( U < JiS¥ 

[0 17 0] »l©Bm2 4©SBP*fli»l©Bfb 
H^2 2©aif^3W^^ftofc»^ ^2© 

em 3 1 ©isiwiaj 4^ 2 ©^{bii^ii 3 3 ©^w^r 

««W2 3, 3 2*« : F-*«iia'r**flt**sil5<«cS. 

[0171] JE«cS¥ffttl»«:a:ofcii^tt:tt, 
iBl'C*Sll*3W5<ft4. ^^^^ ffiatf)WS<& 
S. <^T, mi, m2©IBtf.Ji24, 3 1C0BIKTA 

«Efbs*act«c<to, c©»i, »2©t»ae«* 

^14, 1 5©WSv o*f3»l©tfy F«9 
©3>*^H 6t©IB«:«E**»Wfc»^, ^2©b' 
^ h^9 2im2©3>^^h 1 7 4©IB«c«E*3&»W 
/cii^, C©mi, »2lMBBtt»?-14. 15 4»h 
£1I®tM#ffl ^> C 4 fcfe ^>o 
[0 17 2] ^©itS^, C©»1 , H2©l2tfJ12 4, 
3 1 ©UWb*W«: «fc 0 0 1 > » 2 ttfRIBSST- 14, 1 
5©2M0©tT^ htt^, (0*/c«l ) 3&SW«S«:5E*S 

[0173] ^CC, fly IBS 1 1 fcmhtdfcmtto^X, 

%2 mmmmscmm2 , ^3 ofmmmt b 

r, Wl<DmmfcM2 1 4*1 ©3>^^ F 1 6 4©S 
^D-*;l/E»CCJ:o"Cff^-ra-«?J4iai2, HI 
3«:J:orSi?8-ra. TMMHSBL mi-* 5© 
*BIWitt2jS«B"C^Ufe. 

[0174101 2«C5WJ:9fc 1 *1, m2©t'^ h 

89u 9 2, mi, m2©t»«e«* : F-i 4, 15, 

»*ii*9-F«9 3, m2©2Sm#H3 4, m2©^ 

>^^hi7, TtttKWR5i. mi-m5©8ysKi 
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4 1-14 5SB, fHBHl llC£r>X®Wl,tcffiJ&t 

[oi7 5]^ur, c<om2<DmwBBv^ mi 
omm&m 2 1 #mbs2 o«»(*h 3 4 <l be*^ 

fO&JSSfr. KM 9 3£ftA/CS2©n> 

zzwi t\xKmm, %3<Dtmm 1 4 3 <t 0 h 5 

>^^^3RT- (H^-T) CC|fiJWr»l®=i>^^ F 1 
6JW&S3ftTl>S. Sfcftt©«*M{ 14 3KB* -€* 

o^fficfco^icD^mf*i2 itcgstt-r-SD-*^i3ia 

3>£? F6 4ffffM£*i-g>£ 0 g6CCg30<B»H 10 
1 43±(C[t±SSS 1 ©3 >* *>1 6 <fc±feP-*Jl> 
iB»:a>**F6 4ifc««1-*J:5fc> p-#jHB« 
6 5#7fJ$$ftTl>£. t©P-*7Jl>E»6 5B, ^Jx. 
«±E**ii*7- F£9 3<kl5l-JB^fiS;Stirfc<fc 

[0 1 7 6] HI 3^1" !£l > S2©tf? F 

B9 1. 9 2, »1, 02(DltffiI2lt^l 4, 15, 
»#ii*7-F»9 3, fjf2©*am#Jf 3 4, fj!2©:3 
>*£h 1 7, Ti&&JtK5 1, »l-*50««il 
4 1-1 4 5l». IfSfiHl lfc«fcoTIBWUfclll«4 20 

[0 17 7]^OT, c©»3©Site©J15J8"CB. Sll 
©2g^ttl 2 1 #JJESI2 ©»«*■ 3 4 t B5*f#loJ 
W&SSft. K«9 3t!fc^rJI2©3> 

h 1 7<h{is*twc $4 ©tarns 1 a\&*) f? 

<H5Vt*f) cqfiittr® i©3>*2 F l 

BaWRSSlTCC**. 3^314 ©SHSKl 4 4KB, * 

(ommx o » i ©^nfta 2 1 kssw-s d - * jusk 

14 4±fcB±K»l©:3>** F 1 6<b±iBP-#;U 30 

[0 17 8] gfc, $2©1ffttEttSa2tC*5tt4SI 
1, 3!2©:3>#* F 1 6, 1 7©IBg0'I£, H 1 4© 

[0 17 9] HI 4© ( 1) K^TpV^F 

©EBWB. ¥ffit"Y7^ h±, SSl©3(*tt«2 1 I 
»2©««{*13 4i«r. HlOtr* Ftfl9 1 ©-*flM 
T»-3**i&*7- K«9 3t^rSM»fi[II«C3KaE8 

mmwm2 i©HaEStffc«u»«:a«-r**i©3>* 

ni6tllOK7«9 lCc8«U&l><fc5CcEfi 
U »*ii*9-F«9 3©f6*HICC3ffiaE3«&fc»2© 
gmft® 3 4 ©3££ 8 tffc^fcl&BW"S» 2 © 3 > £ 
nn^SlOt-; FS9 lteJ:l>*«#&#7-F« 
9 3 ccSMisftuJ: 9«c*©-*««:iatL/fc«r* 

«cte, »1©5»«»12 l^S8»3n*»l©»« 
BBHR^-l 4BH1 fcT? h^9 1 <h*£iA#7- FK9 
3£©££fcM>T, *fc»2©3Wft»3 4^SS»S 
tl«flte©1MEttStfFl 5B»*i&#7-Ftt9 3 4 50 
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Mot* hB (HSvfcrt*) ©&5fc**i»r»*i&#7 
-F«9 3*»^*tsira{4aJcEKsnr^a. * 

fc, HSBt/TO&O**, gr2©fcfsr F«B»l©tf? 
h*89 l±*KJ&SS*i4. 

[0180]H14©(2) tC^-T3>^^ F©EBW 
B, ¥ffiW72F±> 3n©a»«*J12 1 <fcS*2©i» 
»(tJB3 4<fc«r, »l©tv h«9 l*^r*f«P(4B 
ICjfcfiEStL R1GIIM2 l©HfiStffcfflS$MCj8 
Vtt&mi®x>*2 F 1 6£ffU©t'* htR9 1CC« 
MLttUfcSKEfiU m2©«^ftB3 4©5ifi$ti: 

ifg9 l*j<tOTI*a*7- F«9 3 6cSML&C^i:5tc 
*©-»BBtciBfiLfcffll"C*^. ttte. SIOSIM 

2 1 fts&Ksti&flt 1 ommmm* u«n t- 9 f 

$9 1 £#££^7- F&9 3 £©£«S«C*$l>T % £fc 
£ 2 ©SSHftJf 3 4 tf&it $ ft £ m 2 ©ttSKtt** 1 
5B»*i&#7-F«9 3 i»20t9 F^ (HSrtt 
"f ) ©3fi£jSK*(r>r»*ii*«7- F«9 3 SrSW/rSftfll 
T*fflB«cHKS*iri»S. S/c, HfiH*UTC»&lr» 
»2©tf* F«ttWl©tT» FJ^9 l±*«CJBfiS3 

[0 1 8 1 ] HI 4© (3) ^fay^^ F©EB^J 
¥MU^7^ F±(cteWS»l©hT5r F«9 1 <b§ 

#^7- f«9 3 tvttgxttLxmmmt, m 1 

©»«tf:JB2 1i»2C!»*#Ji3 4i*iiaES^ - 
JSrWCCgfiE 3 1 ©^^H 2 1 <Dm& 8 ii/cgP5} 
CCffifiStSmi©3>^^ M B**l©tf* F^9 1 
K«)Sl/ftC>J:5tt:EB0» tt*««:8EaES*fc*2© 

3 4 ©sa ^ ttfcaaccsart- 2 © p > * 

^H7t»l©t? F»9 l*J±tf»*ii*9-F« 
gSKiaJHU&^A^KEBLfcW-C**. ftrte, Si 
(Dag^ftJl 2 1 *®3»Snam 1 ©WflBEtBR^ 1 4 B 
SI tr» H^9 lA»*ii*"7-Fai9 3<k©SEjS«:*5 
^T, Sfc«2©ai*ftl|3 4«s8SK3ti«f»2©f*tt 
EtWiFl 5tt»*i4*7-Fta9 3i*2©l^9 F^ 
(H^#*r) ©5t^c*Jt^T*^jA^7- FIB9 3 4* 
^Stfil-f SfiLBKEBStirc^. */c, HSBU"C 
l^cCl^, S2©t:'7 F8BSn©tf? h»9 1±^C 

[0 18 2] HI 4© (4) tC7Sr3>5?^ F©EBffll 
tt, ¥ffi^^T^F±. »1, S2©b*-> F^9 1 % 9 
2^5Ci{cfi3&6^c^^CCEBS^iTi^o cfc-or, 
Sfn©fff«§Effi^l4B!fU©t^ h^9 li#^iA 
*9-F«9 3i3&sjEH , raPJI^J5SSti, S2©tf$fi 
EtW^l 5BSl©e^ HB9 2i»*ii*»7-FI8 
9 3t^jai-rSIB«:0fiE3tir(i^. C©±5ftE» 
flWtCtt. »1©3>*^ H-6l«l#ii*7-F«9 
3©-CTI-CS2©b'7 F»9 2©T*CC»l©t9 F 
«9 lK«ttU4^J:5CCEB3ti, »2©3»^ h 

1 7B»*ii*7- FK9 3t«W/'C»l©3>*^ F 
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(ommwm 2 i »» i ©waEtta^TMiSs 1 ©^ 
>**h 1 6©j#i*siftu »2©*««i3 4B 

»2©»«Ett* : fO±ffli*2©3>dr^ H 7©± 

[0183] 5«C, *»«©»2©t»«Ett»B©l!» 
*tt«:«*5*««©»»t. Hi 5©«jiXg»rffiH«: 

*B2£«»c*Ufc. 10 
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jr* H 6*1*1 ©tf* bi^9 1 CC««0&C>cfc5«3 
Art"*. *1©3>**M 6©J&S#ffi£l/CB, U 

mm \ 4 2±9TJi©±fih5>5?*«R : P 

^^tjefiWSCifcJ:*., ±E»«tt*'*U7 
»#SI2©«»IRl 4 2±fcfc#lSSftfc»£fctt, » 
2©tBtMU 4 2iOjMI«W#^ , iTKtet 



[01843 HI 5©TT ) fcjjvr J: 5 te/¥i§ftSfi 
(HSHtf) «CBb5>i/**SR* (BS^f) OTBJffi 

(DTm&mms i±fc»i©* * nBtjastsfca© 

0 1 ©t' ? h tt 9 1 i ©««ir 1 4 

i ^©f$ i ©*fcn« 1 4 1 gis£¥fflit 

i/t, ±e*i©bf^ n»9 i±ffi*sffirs. c©^ 

[0 18 5] &*>\ HTSttLftl^. JJB»l©tfy h 
m IB. i!Et8S3B*fflt^aiE««JB«:»flE-i-SC 

i&pjtgr&^o Tt&fcfcBis i±ksii© 

letus 1 4 i z&f&?& 0 com i ©m*k i 4 i a® 

B¥tt(tUT*J<. UV^7^-B3l5v i? 

^a«»*fflc»r*©» i ©ftiiJi 1 4 l ctffi l © 
tr? ng4JBaE^*fc*©fll*»REi"*. ^© 

traces i ©tr ? hiiottmtasu^m ±120 

l ©ifeliJi l 4 l ±©^attttl*«*BII*flWM* 

[0 18 6] HI 5© (2) tC^TJ:^^, CV 
Dfe P V Dffi«©flEKRJBCC J: 0 . ±E» 1 © t: 9 h 
S&9 1 ±*$ <fctf±fBl& 1 ©tfitUR 1 4 1 ±fc. S 1 ©E 
MHI2 4*«iLtt3^H* (CoF e) TJ&JULTH 
MteJ&frrs. 1 © h >*;Hfi*l»2 3 *fl 

5E12 2«:m«=i^hiJc (CoFe) fcL<B="< 

;uh (Co) t>o<Btt (Fe) raarr*. *©»* 

miH^JOXUr^ 1 ©flHREtt** 1 4 
[0 18 7] J^T, 01 5© (3) tC^?£*)(tC, ± 
IB® 1 ©ftliM 1 4 1 ±fc, ±E* 1 ©ttWEttBR* 1 
4*«5»2©IBWI14 2tJgflfrS. *©«* w*. 
tf^lSWWWWcAor. ±E»2©«aHlll4 2* 
ffi*¥fi{tr S £ t i> fc±E!& 1 ©flMBEtBR^ 1 4 © 

[0 188] 3 ±E»2©I6»BI1 4 2±f3TJi 

cc, |uiBhv>^x^^TCcg^^^©r±lB^i© 



[0 18 91*1^ PVDffi2?©fiflBH&SB 
iJB»2©«IWI14 2±K:»l©**#« 
2 1 » 1 ©^Hf*! 2 1 Bv T»«fc 

we^tt^rmt^msthn s»»tttMiB. h 

x.BS#*?>#> (PtMn) > (F eM 

n) «©S»»tttt»t?JBflEL, '<UrHB. MA HOB 
itm>, «t*>*;WSE©tmr»tffr 

20 EOT, ±EM 2 ©ffi^M 1 4 2 ±CC. ±E» 1 ©t»« 
EttSR^ 1 4 tmm 1 ©n>* ^ H 8 ©-Si^S 

^*r-5J:^tc® i©2sm<$i2 1 ait^ 

[0190] ±E)SBIffl'Cii» 1 ©K{b@^ll2 2 . « 

1 © vy*)\>mmm 23, »i ©etM 2 4 ^^n^-c 

MUc^, Si©K<bHE»2 2, »i©h>*;nie 

mm 2 3 , J* 1 ©Etta 2 4 %a»©m«ra® u /csji 
Kr*ja-r a c 1 4> pjfigr^^c 

[0 1 9 1 ] *fc. ^l©E{b@SJ12 2£mi©«m 
Wm 2 1 ©SSfc«ttftHfc©«*^*>*B* X 1 ©Ett 
30 ll2 4©mWJHlWcW£tt4J:5K:. 

VmSL ( 1 5 0-C-3 0 0U SSB2 5 0"C) <fc0^> 

{4^teB B H ^Wffl^^T8^SCCJ:D^ao, »1© 
aibHSl 2 2 ©«f BSfttHS-T * C £ 4>T# 80 
[0 19 2] 111 5© (4) fc5rTJ:5K:, C 

VDftKiot, ±ESI2©3«»«1 4 2±CCW1©» 
mi 2 1*S5»3©««R1 4 3«r*fltT*. ^© 

or. ±E»3©«liil 
40 1 4 3*ffi*¥fi{b-rS. C©¥ffi<bTB, ±E»1© 
«m{$H2 1 ±fc» 3 ©ffiit^ 1 4 3 *SBffi©*S«tf 
3SSJ:5K:¥«ft*ff9- «>0<B, CVDffiCcJ:^ 

r , ±ibh 2 ©ffi^M 1 4 2 ±ccm 1 ©^mf*ii 2 1 * 
«5»3©«MI©T»*}aiS'i"4- *©a, 
^W^MW^^C d: -o r > ±E» 3 ©ilfei^M©Tli^M^ 
TOb-T^o C©¥flMtCB, ±E»l©EHIB2 4a 
H*lHH1-*J:5fc Ji Pfflft1'*. *©a, »3©««lR 
©T»±tc±ta» 1 ©2Smi*H 2 1 ^ m 3 ©Jfe^M 

50 [0193] 3BB»S«*ffl^r»*ii*7- F 



(21) 
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«9 3*JBfiWS. filT. *<DtMit)m m r&. ^3(D 
tm&l 4 3±fC»4©lfi«8©_bJl 1 4 4 a^MT 

©ffiatji 1 4 4±<omi^mm^mm^mmf 

Z H* 9 l^yMttWtcjta^ Sfe©r±lBgfi©W« io 

IBO 3*«JiWa. *©8L m4©»6i»H©TB 1 4 4 
a±fc®4©«3l»R©J^ 1 4 4 btJBJSr*. 
[0194] tU<» t HSttO&l***, $3©»{g]R 
<D±M 1 4 3±iC##iA^7- Ym&Bf&t&tc&KDm 

«rfflC»T*©H*»*i&#9- F8I9 3CCjpi"r^„ * 
©SL »*ii*7-F«B9 3*aarS*4©lftlM© 
TI144aeMl«l #*j&#»7- FI89 3©Si 
ffi^iBHiraJ: ^CC»4(D«aiK(OTJl 1 4 4 all?: 20 

¥*B<tT*. c©¥tnb». WA«ftiw««wefc i/ 

< ttx * *M * J: 9 fr3 . a 6 tc» 4 ©fctfff© 
TJH44a±CC, »*i&a9-F«9 3*B9*4© 
«iH©±Ji 14 4b «WSbT. ^40tfe^fli 1 4 4 

[0 19 5] HI 5(0 (5) K^-riSfC, -tie 
S& 4 0«tlR 1 4 4 J: 0 TJI©feflHK:$ 2 ©fltftiBtt 

jfHF-*h?>* (H^f) fcjgtt3*i5*2©:3>*a> 

Lttt, UV^77 * -ttfliix?^* ^fifflSitcJ: 
or, ffl4©&*$Ml 4 4J9TJB©-fclBF5>S?x* 
(8**1*) Kft*or«fc?L**fi8l/fcSL ±iB 
^?WK:iiMfK:ificr^yrB**jflEl/, ^©&*im 

t*+^UTJl#»4©«Ull 4 4±Kfc»flEShfc» 
£fctt. »4©tflmi44±©^ft3«f**>< l J7 

[0 19 6] &l>r, CVDS. PVDtt»©JSB«* 
%fflt>r. ±8B*4©lftltKl 44±«:*2©3l«ftl 40 
3 4**JflE-r*. »2©*«*J13 4tt. TJB«fc9><'J 

HrJBSSU SSSSSttflflltt. f»A«a*v>#> (P 
tMn) . (FeMn) «©E&Btt*ff4r 

JBfiRTS. <*6K. »2©3«ffll3 4±«:. *2©tt 
{tHS»3 3*Wt«3'WFft (CoFe) *>0<tt 
n/^l/F (Co) i>L<tm (Fe) rfltKorSMH 

Sx^ArflEKU »2©Ettfl|3 14«*tf3/<;bh 50 



[2 00 3- 1 3 3 5 2 8 
40 

ft (C o F e) Vf&BSZ. Cti6SHKtt*«Bft'ra 

cift<au»LrfT5ci3Wff*u». *©&. uv* 

57*H£«4x?*>$^£fcm»r. ±IBSf2© 

em 3 1 i o * 2 omitmizm 3 3 ©hji n£flnx u 

r , ±sBSfl l ©If MGWOi 1 4 _b#lc|g 2 ©HMEtt 

1 5*JB*ra. 3Wr>r, vvfzyj-WKtx 
•;f>^ii»t, jjBW2©timemBi 5 

cb±IB^2©n>^^ h 1 7©-H£*ffiK-r*«fc5fC 
«2©3*SfW3 4«AlX a r«. 
[0197] ±S2fiHiWrtt, ^2©ffib@l®i 3 1 , 
"W^h W^iffigl F2T»~2 ©ism 3 3 ff#HJi" 
rj&SEOfc**. S!2©fiMbHj0i3 1, W2©h>*^ 
felt® 3 2,^2 CDIBtSJS 3 3 &ffiR©K&SUi 

HRrjBflE-r a c <t pjffcr & 
[0198] 3a»r, HI 5© (6) tcsfiiic, c 

VD®C«fcor, ±iBSr4©3»a*Kl 4 4±K1 % H2© 
(ttlEl»? 1 5 «S 5 * 5 ©*6^H 1 4 5 * JBSfJ" 
S. *©«> ««iffc«W»HIF»JcJ:-»r. ±12^2 
©WBIMSf 1 5WHURI3 llffiMilHf SJ: 
5KSI5©«M*iil 4 5©^ffi«r 3 Pffl^fc , ra. 
[0199] &l,vc. 3?5©»ttai 45±CC»2©« 

#ii*9--K««:^Jss;-ra/c*©K*j5jsiE-ra. *© 

H^Jnxur, m5©*6MMi45±tc, ^2©KmiB 
IfiR^i 5«:SiK-rs«>©r±iaai©»#ii*ffltr!7 
F®9 lfcjBofc3l2©tr* F«9 2*»flrt-4. ^© 
»5©««B14 5±K: % ±E»2©tr?r h«9 2 

*aa-r*»6©«*j« (H^r> 
©»6©tBi»R«ffi*^ffl{b-rs. c©¥fflft«, «* 

Wt#fira«WB4> Ktti? ^ ^^^^ 0 ff 5 o 
[0 2 0 0] ±BW 2 ©tr -7 F3K9 2 ©JB)iS«, MIB® 
l<Dt? F^9 l©JfJfi^ffirgiBJL/cJ:^tc, ^|B^ 

SWt«^r»flErsctM*r**. 
[0 2 0 1 ] ±K»2©tt*ffi«B812©l!Ji*i6r 

#tiA^7-F^9 3^^r01©tffBlBtt^^ 
14 4*2 0MWKW?1 5 t***r*Ci*>6. 

se3fe©tt$aiBtg^a<j: o i>m&mm%tc*)<Dmmmm 
=fWfi 2 ffi©HmetKni«r^A'r « c t ffi^mcu 

% a CCDtcib, t»a©EtHB«l6l±Sti4. S/cigfttf 
> FSte"J©IIJSa^h*fi«Sh*- 
[0 2 0 2 ] **W©Wfc©»»"CK9Bl/fc» 1 -ST5 
©IfiiKBt. Jill* »2©@KifelS^©»3S^ttf4{c 

»; a >«©ttiittft*jgi ^ c t w*mv & z>. 

[0 2 0 3 ] ±SBS5BB©»»Kl*J^r . « i ©«mft 
Jl 2 1 Jticm 1 ©««SBtt*T- 1 4 ^ii^iC 

m i omm&m 2\tmi ©flwaem-T- 1 4 
> ffflstc j: 0 m 1 ©tdttiam^ 1 4 «^ u , ^© 



(22) 
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if^Ktt. IfH ©tPRIBtfJe 1 1 4ZBf8.btc®t,t1t&m 

[0 20 4] pJ^fC, |g2©^<*13 4±K^2©tt 
ffiBtti£T 1 5 ^mrSt!^^ ^2©^m<*)13 
4i^2©tMIBtt^l 5£tiil£:|-*ll££fiMl<)t 
uy^^-t-riti-^^ ^ffiK: J: 0 SB 2 © 
tffRialf.^ 1 5 £ffJfi£b, *©&£ 6K 'J V95?4 10 



^M2 0 0 3-l 3 3 528 
42 

,T, ii>fet,^j)iEfi-C^, H 1 , H2©f#fRIBl£^K 

*w si2fM©»s(b*tT5 c tifi-ct s©r . mmm 

[0 209] *mi<D% i ©it MEttSKowfe&ftK 
«tn«. t! h^5r^-cmi©t»^iatt*^iH2© 

gj; o t>m<±M«^fc <o ommmm^-m^ 2 {g©tt$i 

IBli.§Sg*$ljS1"3C£a«^fcfr*. £<Dtcib> tffR 



" -BOBt x v 9 > itWISK J: 0 - » 2 ©*ttf*H 3 4* 

jmi-rscifeBjterib*. t ©*§£«:«, ifn©ti$R 
iBis^ 1 4 *bbs btcmcmmm^m l . -e©Mt 

KStffl*¥tt{bf 5 1 i KSftl ©f*«t2t&£-? 1 4 ± 
[0 205] 

8S2t8SSKR: J:*l«:. tf ? H^^r^-C^ 1 ©1*88211 
|^i!»20l1MBEtBR : ft* ! K»6*i'Cl>*©r. fit 
*©tWRI2tf £g<fc 0 «>IM&IJ»3fc 9 ©tt&lBttSH 1 20 
St*s2<gtc44. c©fcfe, t*$R©iBtt*#**iK:£< 

- F«i{CiJW|Sj©«SS J &l5|B#«:aEl/-CW«©»*ji* 
«f^CiU»), JUL ^2©t*SI21i*^SI5^©BS 

i,t, «IHI*jl>ft<l/Cfc. SfL *2©flMBKtl 

imctot) i&tmomtiff } c & #r * . mnm 

[0206] *hb^©^2 onmcitiaiic * 
* ii* 7 - f«*R/</cj(i i ©it *ri att^ £ m 2 ©t* 30 
«i2it**ia i »w&*ru>*©'c.- s^©t*|gi2tis 

g£ 0 &3i{iffl«^c9©1*IRlBti£?^#2{gK& 
S. C©fc*. 11l*©l3ltt*«*lWC*<fcS. SfclH 
1©£? Ma£SI2©e* h»i«CjiWl6l©«aE%BIB# 
KiiSUTttffiOtftji^fT^CitcJ:!). 3&L I&2 

©w«Eit»f a^oajraiawei <t % 5 . mt> 

fc. JUL *2©t*«iBli^KfcWS12t6H©m* 

[0207] tmon i ©ttaiBifja*©t»ai»* 40 

ii^^ffiCCfctiK. ^l©S*ji*'7-H«t®2©« 
F»£KiE#fl©**£l3B$K«l> - CtlW6© 
#*y.#£ft5c£#r£S©r. JUL ffr2©1i$RIB 

©If SRlBte JHHtfc tt Si BlSl©S8fb%tf 5 c £ #r t 
•5©-c> ffiiiift^Wb#0*i5. 

[0 20 8] $|£B^©^2©tffglBtt.^g€-©tffES* 



[0210] *ffflll©Jfl2©1*«EtK®©«3£#ffiK 
J:fttf. K»t^-C» 1 ©IWBEttWf- 

&*2©1»*Ett**&*»«-rSC£a»&. ft*©t» 

wettm «t *) mmm^tc k> ©i*$gf2it^^ s 2 

<g©t»«E1^g=&^-rSC t1fivlffiCt£Z>. COtc 

a>. it$R©sBif.«*s^ 1 1 >«NB8attt«*»ritr & c t 
[Hffl©ian»«cttM] 

[0 1 ] *mom 1 ©ttffiiBtt^gK:^?.^ 1 ©*ss 

[B 2 ] Dll ©t*fgfBlf^g©ifili*m-rttBS^^S^ 

[S3] *^©m2©n*6©»JB*^-r«iii8fltfiasi"c 

[04] *HBJ <OW 1 ©t»$SIBlf.^g(C^b S 3 > f i» 
h©iBg{?(l ; &^-rn'r't; hia-e$>s„ 

[0 5 ] *!6BJ©m 1 ©tffSIBlt^gCiijS^atC^t) 
im 6 ] *l£BJ©m 1 ©m$ttffitt£»©S43l#i£fcflifc 

[07 ] *^BJ©m 1 ®flHB2tW»©«JS*ffiKff 4 

[08 ] *«wo» 1 ©t««Kii3ae©»e*ttK:ffs 
g 3 ©H)i&©^si*s-r^BS»fiX0-c * 5 . 
[09 ] *m<Dm 1 ©««Ettaai©wt*ffiK«4 
% 4 ©ibss©»»% w-r ««aiisia-c * 5 . 
[010] 1 ©tfffiiBif^g(c^s^ife©jfj 
s*^-rti8iiBif^g©^ * y »«^r»»»RB«aia 

[011] *^B^©g2©tgfRiBlf^g©i¥ffl ; S:^-r«t 
BStgfiX0-Cft4. 

[012] 2^?8©m2©t*fai2tt^g©Sj§*ffiK:^ 

zm 2 © iiis©^)8*^-rffi»is»fiS0t?* 

[0i3] ^m<DfS2<Dmmvmstow&^^ 
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[Ml 4 ] *«WO»2©t«HgBtt$BS«:^*5S3>^ 
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* l-ffionmett&iK. i i-*io>«*ii*7-F 

ft 1 2-»2<D#*ii*9- Hfi— 13-tfvh 
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14-11 ©m*E*** 1 5 • •» 2 ©WWE*** 



1 

mm i ] mmmamzntc v ? z 

HEM 1 ©»#ii#7- F«Q:K:iwenmi«:»>rsai 
mih§ i ©f *a*?r p^A^b^ >ii4©£^G 

fctetf &IJEW 1<DS£&#9- F«<b«rEtry F«4 
©IfflKKtt &fifcB«ESI 1 ©fit ftEtt*^ v 

4 4 fetetraaai l ©a*ii#7- F«Bcc*orjg 
htcm 2 ©#£ - FJS4, 
BUfE tr h#«:$A,-C«u!B» 1 ©t*«EtWiiMc»lft"*' 
£{£gtCieg$ftfc4>©TifrfBt'* FJ|£4f1jfBl&2©# 
»i^9-F»4©*^fcfctfa»Etfv h*g4tijfB 
mzomz&frv- F«4©IBfcR»6*ifcWE»2© 
mSSBiBR^i tHi/cC iSr«F»if 4f»«8Btt9l 

[11*82 3 ^ft^fc#«3ftfc h7>^^l 

s^tf » 2 ©tit aiatt^T- 1 zmtcmm tfmmv*> 
or, 

«IE¥*ftSfi©Sffiffi#fiiK* ->r»«S l © 
MiBig 1 ©t? HB±«cBfSHR*» s "CSaH-S J: 5 

flESIl©*? F«4SfE«*i&#9-F«4©£*» 
JctotfaHTEJUOtTv miWB»*ii*7-F«i 
©IfflfcRtt 6ti/cB?fB® 1 ©tMIIEtfiR^-t . 
«E»firi&*7- F«LhCcW5E|IBH*»>TSE«* * J: 
Sfc«i*3hS44fefcfl(rE»i©fcr* Hft«c*or* 

J5fc3ftfcW2©tr» F*g4, 

iilB«^iA^7- F»**^W8B» 1 ©tMREttSR* 
«c^|aj-rafl«k:E»Sti/cfc©'CiriB»*ii*7- F 

*7-F«4ffiEW2©tf * h«£©lfflfcRW&ftfc«J 
G9 2 ©t*SEtt*f 1 * « * fc C 4 £#1§fc 4 * S tf « 
iBttgESo 

hfc*l©»*i&#7-FII4 fc 

BulBff? l comz&frv- FIILh«:»fjeiBIB*«ir>rsa6 

«fEm©»#&#7-F«4irEtf? FtB4©£M« 
KfefcrSfMBB l©**i&*7- FUtWfitf * Hi 
©IBUCttfer6tifc» 1 ©fMiBtt^4j!yfBfc^ FSLb 
CcBfSHRtB^rXa-rS J: 5K3j&£ft£4 £ fete 

Mtam i ©« * 7 - f jbcc r jas s ft fcn 2 © 



#B3 2003-133528 

2 

»*ia»9-F«i» 

-SfitBtcEBSh/cfcO-CfrlBbr^ HJ£14fylElfl2©S 
*&#7~ Fft4©£^fctoW5flTEfcr s> HSiiTE 
f|2©«#&&7- F«4©IHfcRtt6*ifc*2©t(Wll 
fiHBHP 4 *flliLfctiiaEtt»iI©tf«» * 

mew 1 mmzmm*±mm2<DmmziMm*±z 

) flfSBm©»*ii#7-K«^^ 

FK £ ^^©mi^B$« Lr tiBR©S* j^* 

ftfc»l©tf * fi®4, 

«fK»l©tf? F«4frE»*i&#7-FjR£©£^SI5 
fcfet**tHBWl©tf * HI4flJB**ii#7-Fllt4 
0 ©IBKCKtf 6ft/c!f! 1 ©flMBEtt*?- 4fjfB«£&# 7 
- F«LbKBf3EHIB«:»*r^'r* £5&aM3ft6. 

^stifii , rsffiSicEasnfct>©"cfrE»*a*9-- f 

»t*E»2©bT5r h«R4©j^»CC*5^S«E»*ii 
#7~F«<fcB«EW2©fcr? Hi©BKRtf6hfc» 
2 ©flWlEltSR^i «r«^.fc1t«Ett«K©fl|t»»*ii 

io gytas 1 ©tdftEaa^ t oe» 2 ©«*£«** 4 * 

P^©Sa{fe&l°I^»*ii*4ff^tl^, 
UE»l©tfy F»4«fEW2©^^ HKtCcaWfij© 

•T^1t«iBt^g©t»tE«#a^^ffio 
[»*I5] «Sl^>^AT^H2Xy*y©t!j6*ffi 

h 7 >t^x tDfta«±*a 9T«M6t*« 

±^cs 1 ©»*a*7- F«t*fiw*xa4, 

iflBTiik^M±tCfylB«ta^7- F««S5ff 1 © 
MEW 1 ©«W» J: D StrlB h ^ >^ ^^T-CCil 

h*jas-r*xe4, 

BSIBS 1 ©*6^atCcSglBm 1 ©*#&&7- F«±J: 
•J HuIBn > Z Z Y icfflgtfr &9MZM 1 ©S««tt#IB 

i ©»«#Ji*»SEr*xai. 

mTiB»^a^7- F«8±©WE» 1 ©3«ft*±«:* 1 
guiB0 1 ©»»H±k: W 1 ©B»E1MR? *« 5 » 2 © 

tBUBijgfi&rsxat, 

50 8513^2 (DtmmttffltZM 1 ©§^a^7- FttCC^ffi 



3 

una t ? hn^K urHtjiem 1 ©bb«emhrt-«:s#isi 
siib» 2 ©«»isLfcK jbia* 2 ©amentx? *> m 

sriam 3 ©tttsncciriBai 2 ©laaiBifiR^ <t o Mia 

BJtam 2 ©BftBIHtf-±#tc te W £ MIB^ 4 ©t&RK 
±^(9fB»lO)S*3i^7--Kacc?Bofc^«:m20 
7 - F»*»JSW 3Ig 4 *fc C 4 *4#Sk 

<t -r *lf «f att^g©imm 

[»*3ie] M»*:/#AT*-fexy*y©«Ji#ft 

*ffiB$ 1 ©tf * HfLbfc* 1 ©«SBBttHR^*JBfiET* 

xg4. 

BUGS 1 ©«*«LbCcfl9K» 1 ©MBttW^-SgS # 

2©ttlW«&iH-*Xg4* 

8HBS 2 ©ffttlji J: <3 BUfB r 5 > ^iR^-CCffl & & 3! 

1©3>**F«&S-J-*XS4. 

i?iam2 ©ifitiBLbficises 1 oaEaiatas^i J: « 30 

IB® 1 ©3 5? h fcffiHrt* S fc©TlB 1 (DS»88tt* 

Mi as 2 ©ttttBLhfc$ 1 ©asiiftn *> m 3 ©teg 

ii}IBSI3 (DMSRCcifgBiS 1 Of * HdK^Bffl»B«cS£ 
«T*fe©r«8B» 1 ©saSBBtBR-f ±*a*»*ii* 

friB^3(Dite^j5i±cc±iat^iA^7- fs*«5SI4 
©»w*»iS'rsxg4. 

!»E»4©t^J:0liBBh7>^dr*^(cacS» 40 
2©3>** r**J0rr*Xg4. 
BWB»4 ©&iHB±tt:ffiflB£ 1 ©ttftUE(IS?± J: 0 Su 
SB* 2 © a > * * F S fc ©"Cm 2 ©£&Kt£ft 

■**t*»2 4 tfc, »*ii*7-F«* 

mac ur Mfam 2 ©»»tt«±©swB» 1 om^tmm 
j-icmt mmcm 2 ©a^ttKraMt-r *xg 
4, 

iHBXU ©tfittflLhtt:fi»B«2 ©»««Bte <fc WSBB» 

2 ®S6»CttX?&B 98 5 ©MfUfcHftK-r SXg 

4, 50 
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Mtams ©t»B±«ci(r8B*2 ©fiBaEflasT-i*** 

09rE»l©e» Hi«:}&ofc#fllK:»2©t5F rK£ 
»»*Xg4*«*.fcC 4£#M4?£W«iatggg 
©K&m 

[0 00 1 ] 

[*W©K**ai*»IH *jMBtt. tMRBUKK. * 
ttft*» & ft *8Mb v y * 7 - £*fSlft> £ ©«#*# 
^^^filx./ctff^lBlt^S> *©«a*tt"*itftMl 

[0002] 

[££#©ftffij] ttttfttflW* «K8HHi*ftirccHBA 

»hsas©?RHiwa#s(c4t>ftir^ ctizmis-rz 
iifb. «MW*fbftir. Hl©jWtttfb#B*3h-c 

[0 0 0 3] WAK, WB©8ili*F 5 
t*» h9-^^f5I6^©l»«K:J:»]«JK3n/c«^-c 

&ot*>. ^a^i4^^';«<iA©m^ftif$a^ffiS*r 

[0 004)^0, ^©«S«HBtt^Bft@B^n v 
J:5 4S8tS*iTl,>S^ «&*? hy-2J*Vt* 

^yawrarstia, ?B««*4-rf* , ;4©j»it*j»< 
rc43»t?*a. */c, «ffl*AtiS4R«pccia«ir* 

HJMt^ j ey**l , c*tii3Sltt«:ft«3r< ^„ 

[0 0 0 5 ] ?F»JStty * U 4 bTtt, 
^^yV^y-ty*. ?3iR*it:*ffll»/cFRAM (Ferr 

0 electric Random Access Memory) ft4*#&Cf 6*1 

wa»^«rr*sfc«>a^4co«Mi#**. *fc*a 

*B$ffltfl 0Onsglt4a^4t»5*jS3W**. — 
FRAMCC*J^rtt, »#»sApifiBii»^i o 1J - 

1 o i4 r^^c^^f*-/ ^7>^A7^-trx^^y^ 

»Al^flE^4t>5W«3WH«Snr^4. ttB 

t $ ©aanjpxjWi u i» 4 c ^ aw t j§» s 

[0 00 6] Zft%OX£^Zrj;^T-m&&J*:V£ 
OtffiBStlTl^S©^ Twanq et al . , IEEE 

Trans. Maqn. 33 (1997) p4498J CCfBjSStirt^J: 5 
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ft, MR AM (Magnetic Random Access Memory) £3f 
tftlSam^^Ut*"). fi*f©TMR (Tunnel Magne 
to resistance) IWOWttl^KiOttBtll*** 

[0 00 7 ] MRAMB. «*««t*6fc»WBI 

iW^aSti. RKlOOMHz-CftfPSIIIrASCi 
# 2 R.Scheuerlein et ISSCC Digest of Papers(Fe 

br2ob©"^'^9r^stirc>i; *fc." tmr (t 

unnel Magnetic Resistance) SftftCCfc OlBffl^WSfe 

a. 

[0008] ±a©a«3 , assfb • nwmitfmMt^ 

5^£W1-*MRAMT«*£#. TM 

-F»fc«**SIU ottT 5. TM 

R**©EttW (EttJl) OSC»IH3**»«:fc<f:S 
*S. 20Oe-20 0Oe«St$)D, C©£;*©m 

«7-FIMi#0. B*im4l/C. EHM>lW*5 0 0n 
mit^i, 3MA/cm J CCftO, S3E«*fl9^fc» 
^ (Hffl«a?8a : 0 . 5MA/cm 2 ) kxU^ba 

*Bt©HBBJ:9rt*<ftoT< S. 
[0 00 9] Sfc, MRAMKB, 1*j£±<Z>#«W&K 
H^ff^TT*. MRAMOCteW*EttB. E«fc«S5* 
1ST C 1 fc <fc o r »*T*«»a»K: J: o TE1SJi©» 
{fciHESttSCiCCioTfr tea**, flf 
SiafMcfcoT. E»&JH<&SK:£ fettle 

CftB> t««EaE«iI©fflHtt*H6T-r4 

B* ^p^h-^©**40HK:«:Si#*.6ti*. C 

«cJ:a»#ii*CCB*»W^<©HH^*0, «*» 
»^J:a»*3i*^3R©MRAMK*JWS^*tt^ 

[0 0 10] <tC3T\ C©i9ft^jSB, »l?«rffl^ 
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Sit* &3M££tt\ MilB TMattson et al . , Phys. Re 
v. Lett. 77(1993) P.185J CCfBtSS JVtl>£ & *> CC, 

[0011] chB. SJfflWiffflOB^ftli&tt * 

*cc. -#©MI (SSI) 
urfcwtf. fik^oettl ©ttfbSHSiK: 

[0012] CftS^««Elt*^^B«*tt£S 
nri^o HA**tf*±. #H¥1 1-3 1 70 7 1 

20 HMfcifftf-F 

f 3 -f * » * > mm tiiCik-yx im<Dafii&*<aHR 

[0 0 13] 

WBfbWJWfcft*^ WtffefrSCifcJ:^ WHE 
[0 0 14] 

40 [0015] 1 ©«*BE«»aiB, 

mttEttSR^i. «ttfW4^tf*2 0t»*Ett« : f i 
4«iLfcflMBEtt»«"C*or. Brifa¥^(*a®cDS« 

iria»i F»±R:»f3EWPB%ai^rSil 
■rSi^KJBJflEStitetr!? F»i, ffESl©»*ii* 
7- FIBilWBt^ F«lfc©jt»as«:*J6*a«E»l © 
**i&#9-F«<fcfJEtf? F3Ri©HCC»W6tifctI 

is^i©t»«iais^^i, F«±«:gfsmiB«: 

so »»TSai1"*J:9K:JB«3ti*itfcK:HEIIIlo» 



m t. m& tf ~> f mwov msm 1 ommmm* 
02©*#&&7- mt<D3tmmc&tt muz v f 

&4l?<fie02©g£ii.&7- KttiOIBKRtf 
IE0 2 ©flffi&tt 4 fc ©f* 5 . 
[0016] ±130 1 ©ffittSBttKBTtt. K» hi®* 
W»rm 1 ©tii«SeteJfr?-40 2 ©W«iattSR*4#K 

«m©fatfJS*(SiI$'ns. */ci*©^ hfitcstk 
sn&0 1 . 02©t§&ieig3t*©Wb#ffl*is);£isj«: 

*j£**fT7C4KJ:-jT. 01, 02©ffi$Riati* : F- 
S|5#©8&J?;Wn#|5] Dtffi 4 ft *) . WJ&tobZ Ciii 
■C#S. i^>t. t©t§£(c«:. *jfc«i*4>&< 0T 
4>. 01, 02©t»f8IS^.^iC*sWSIBKl©^b?: 
tf5 C4#-CS, ^©fc&. «ifcffi£d>&<rse4# 

[0017] *|^©*2©ff|RIBtt&B». 

fficc^ § tifc f 5 > y x * 4 . w&ftm ££t?0 1 © 

flWBEttJR* £ . 1814*1 *£tf * 2 ©flHReftS? £ 

£«x.*:flNUBttSB'c* o r . m&mttmmmm 
E*isj(c*oT^snfcmi©t^ f$4, friami 

n/c§#ji*"7-F«£. iwasiotf? ns^tinraa* 

£iria«#3i*7- FiK£©HK:awp)*ifciisa0 1 © 

IWBEtMHPi. «rB«ii»7-K«Ll:K:Bf3eniH4 30 

ButSLS-rs j: *> icnmsti* 1 1 i>icmis% 1 © tf 

y F8Cc-evCJftiX$*ifc02©tf ? F®4, mizm* 
i£*7- F*&*W,-CWEJI 1 ©tf$Rietf.^4C>rt(Sj-r 

£{igicKg$tt/c*>©rB5!a#£iA&.7- fusing 
02©tr ? F&4©£l^«:*$tfSil(ria»*ii#7--F 
i^£Buie»2©ti; F$£©iascatte>tifcii3ia3fr2© 

IIWEMBR^fclljtfcfc©-?**. 
[0018] ±SB02©t»«fetggB-Ctt. tt£iA&7 

- mtmAxmi ©tffRi3t*s^402 ©wwiatt* 

*4#Rtt6ti'a>*C4*»6. «£*©1t«IBtt£B«fc 40 

©fc&. ti$a©iatgfi#fi±§fts. *fci$©s#j* 
* 7 - F*K J: o T01 . 02 ©if «Btt3RT©«tffc# 
(Sl^ll^K^xSli^Ktt, 01©tf? Fi®402© 

e» F«4Kats^o«6*ra«F«:«Lrl»«<i!>»*ii 
fcfctf 5 c 4 (c J: o r . 0 l . 02 ©WftaEtBfrraa 

©aifcfriajrtWtfla^fct). fiBWj*3fi»SC4*s-C* 
S. ^T, C©»^{c(i. Sfl&ffi44>&< l/tfe. 0 
1,02 ©tiUMattHRWfcW SEtMB©»{t*tf 5 C 

435s-r-#. *©fc*..«iitia*ii>sc< , r*c43ftSpiffiK so 
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40. fifflUMCWb3U»IfiB4tt*. 

[0019] *«w©0 1 ©t»fRiatg.^g©tsa**ii 

01©##ii&7- F&4. iiJie01©StjA*V- F 
«Ll:{CBf5aBIIB*Bl»r3^-r*J:^K^fiS3nfct9 

FH4. iifa0i©#*ii*7- F^4friBfy vmt 
©s^s?{ctewsiria0 1 ©§s&#7- F»4Wietf 

» F-»4©PiCc|S:^?,*xfc01©m$Bielt.SR^4 > BJffi 
tf s> Fltl±(C3t5£iaR54Bl,»r3£M-rS<fc ^tCJf^fiRStl 
S £ 4 fc {CMIB0 1 ©«#ii*9 - F«tc* -a-CJBiaS 
>ifc02©**ii»"9-'FSl4". «Tia^ F&SrflfX/C " 

Mia0 1 ©ffifaiatg^K^isi-rsttBtcieBsnytfe 

(DVffl&Vv F^4Wia02©StjA*7- F«4©£ 

sswcfcw sirtatf ? FiK4fria02©*«rji*7- f 

£4 ©HUCBW 6ttfc0 2 ©flHUaft*?- 4 £Hx/ctf 
IREttttfiOtlWWSii***^*^^. fiia01©t» 

Staffs 4ifia02 ©tt$Riatf.^4*n*[S]©?i{b 
«4Btrge02©##jZ.*7- F*«4{ca«r(Sj©ass*(si 

[002 0] ±130 1 ©««IB«S^B©tt«lStii** 

tt-ctt. 0 1 ©t»fRsafi^40 2 ©tf aia«*T4 * 

R#fl©BWfe*Gir»*ia#*ff9JI£. 01©»tii 
*7- Ki®402©»!f ii*7- K«4{CiSW|ni©BaE 
*B«K«urlil«©»#ii**tf5c4«:«fco-c. 0 
1.02 ©t»aietf.*TS|5^©18l?^|S]^|s] D^tSl 4 tt 
0. IS*^«&SC4*5-Ct2>. <toT, C©»^{C 
». «tffltil>«t< LTfe.Sl. 02©tf$SIBtt^ 
tCbWSEtlJl©»fl:4tT J 5C4^Tt. *©fcft. SI 

ffi44S. 

[0 02 1 ] $f6BJ©02©t»f8iatf.^B©tta»#j2 s 

01©t^F^4. Wie01©^^ F^itcgfSraPg* 
Bl > X KM* S J: 9 S ii* 9 - F« 4 . 

«SB»l©ts> htt4l5S»*ii*9-KII4©3aWJ 
KfeWSWia01©t-y Fi^4f)ia#tji*7- F«4 
©|ffl«:»we > tifc01©tMRiBiSJR : f4 t iifa«*ji^ 
7- FJBiJCBTjaBPBSBorS^-rSJcoKJBflESh 
•S 4 4 {CbuIE0 1 © s- F^K-e-3 TffJtS § ^/c0 2 
©f-yFi^4. BUiel : tii*7- F^4^-Cmff20 1 
©flMBEtBRT-KWlSl-J- SfifflKEB S n/c 4>©rH?ia 
Stji*7-F«4BJia02©tff F«4©3££SKcte 
»€>®(gBS#ii*7- FS4Buia02©tf^ Fi^4©r B 1 
CC»W Ztltcm 2 ©WffiSBtfiR?- 4 ^M^fctf ffiSBttg 

B©iea§# r A -3 r . s5fB0 1 ©ttaiaif.^ 
*4iwiB02 ©««iait3R^4 *mfo<ow<txmx9 

#ii**ff5»^. ifia01©b'^ F .in 4 1*130 2© tf 
F«4(CjS^[Sj©a«4|3J^«CiSL-Ctta©»^ji* 
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[0022] ±i am 2 mmmmmmnwz&fri] 

ffirtt* ^l©1t$RfEl^ : f^^2©tt$Sialf.^ci:^ 

m>m*&&z'< = r'!>t±fc&^> mi, m2ommz 
[0023] #ikjj©s i ©ra«EtsgH©SBS#ffi 

8fHBT»»«i-hK:H!HB»#ii*9- F«*«5» 1 © 
HWteJMtrSXgi, *E»lOl6ltBlcfc0«rl2h 
5 >v>X *3R*«:« 0 £ 3 * Y Zftfc? 6Xg£ , 

me$ i ©wMLLccftE* 1 - F«Lb<t 

ouEn > * ^ h atfisicgi i ©s*»tti*Ji 

9- FflLbcDnE* l ©*«*B±fc» i ©iBSlEtt* 

ttj&mt *>xmt , ffriB^ 1 ©*6iim±cc^ 1 ©asm 

EttSR^tB 5 » 2 OttiKffMT SXg i . miism 

i|gl£^J&T£Xg<b, Hfie* HBtlBKCOrfttWl 
©«mEt8*? £ttfi**ffilfcm2 ©IBftfBttSfrf £ 

^ja-r axgi , friBm 2 ©j&jtjgijtif am 2 ©$s 
eosr* *« 5 * 3 ©tfittK* »sw sxg fc > we* 

3 ©ttlMI J: 0 fy E F 7 > 5?* 0 *m 2 © n 

F«BsM"SXgfc, mjia^3©ffiSS»CBuia0 

2 (Dwrntism+hz o new 2 ©n > * * f 

2 ©ssfiStt^M t*tt * 2 4 jBfltr s 
xg<h, 8ff§B03©«3»)i±K:UiB»2©^m#JS4a 

m^±^cmm^m^<ommm±^mEm 1 ©»* 

F««c}Bo^*|aiK:*2©»#ii*ffl7- F» 

*^j^*xgi*«iifciiMEf®ai©»a*ffi^* 
s. 

[0 024] ±E£ 1 ©ttaEtt8«©»JS*ffi-Ctt, 

e * nBtsW/tai 1 ©tf «istt w&tm 2 ©t»«iais 

SR* £ S C <h fr6 . REttiSK J: 0 fe 

UttHflt^fcQ ©ttffiEttfRT-ifc#2 {g©fit«Efi6$IH 

ft^jarsci^nisBcctta,, c©/c#>, t*«©fBtes 

[0 02 5] #2HB©Sr2 ©1f«Ett«g©Sli§#£ 
±K»1©K9 F***ffitSXgi. WET**** 
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iccmfiae 9 F»&a5f& i ©*ttti*»«-r*xg 

i , Ml Big l © bf 9 F SLtfc* 1 flWBaEttBR^iJBSE 
TSXgi, Miam 1 ©^H±{cfilBm 1 ©BSUEtt 

jR^-*a^»2©iaa«*BflE , rsxg2:. wnefiz© 

tB»RJ:0«rEF^>^^* : f-K:ai;a»l©=i>^ 

* f t*ia , rsxgi , tuiam2 ©*^M±ccpiam 1 

©SSmi Btt#F-k J: 0 fiiam 1 © 3 > * * F tcSt*? £ 
*>©rm 1 ©53fi«tt#)B«r«tf» 1 ©»»(*» *JgfiJc 

•r&xgi, B?fam2©^)i±^i©iimftjs*a 

io 9m3©«fill«*»B6'rSXgi. fTE93©lftliR«: 
" " ~M!BHT©£9 TTBCTffi^K^TSVOieSIIEaf 
1 ©«SBBtBR^±*aS»*ii*^ - FK^flfTS 
Xg <b , «T E» 3 ©«IHU:(C±B>ft2&» V - mi 

£VffiBh7yi/zzm*fcMczm2<D^>$v f^ 
jgflEr sxgi , Miam4 ©»i»iHLbtcB}E» i ©iam 

Ett*^±<fc«3iWB»2©3>^^ FCC««-r*<>©-C 
»2©J^8^<*B**tf*2©*«ftl<tifc«:. • 
*ii*»7- FJ»*HtcL/rH9E»2©*«ft»±©BirE 
20 % 1 ©SKaEtBR^Cc^tol-r SfiUiK:»2 ©KSEtt* 
^tJBJSTSXgi. BWB»4©l6*IBLbtcWBB»2© 
2gmf*l^ J:c>'mjiam 2 ©ffi^iatt^T-^ ^m 5 ©ffi 
ttR«r^fiEr * Xg i . IffS 3^ 5 ©*6««±CC ffHB» 2 

*WJC*2©^9 F«*JBflE-T&XgibSrffl^1«IIE 
ttKB©RJfi*ttr**. 

[0 02 6] ±E»2 ©««Et«ai<MSJ6*ffir», 
##jA^7- F«4»^»l©W«Ea» : ?-i*2© 
KttlEMHR^i **flt+ * C fc* 6 . SE*©fWBEtt§l 
30 gJ: 0 t>«t{4ffia^fc 0 ©IfffiEtBR^a* 5 2 «©«« 
EttS6S«rJBfltT*Ct*«nJfi6CC&S. C©to^ tf* 

©iatts^±^n^>o sytmffi^y fs/co©sj§3 

[0 02 7 ] 

[mwmmoBm *««©* 1 ©w$Eiattsa^^ 

£KI 1 ©Se«©ff5)S*BI 1 «c«fc oTUMJW*. S 1 © 

( i ) tt««Ett««©>*y w*^a^*fffi««aBi 

(2) 6««KEl«M©^*y»*5WU-{T 
^FH-C^^ 0 

40 [0 02 8] HHC^-TJ:^^, *l©S#ji*7-F 
Kll (111, 112, 113) ttW^«H-¥ffiK: 

^jcciBKStiri^. smi©«^^7-FiSi i 

K 112, 1 1 3±fctt, £»1 Fli 
111, 112, 1 1 3iW3E©l>Bi«^-C#lt?f * 
S2©»*&#7-F«l 2(12 1, 12 2, 12 
3 ) Vfflecfrr? j^KcEB ^tt^ B 
[0 02 9 ] S»l©»*ii*7-F»l 1 Is 11 

2, 1 1 3tznt<cttft?z>m2(Dmz&fr r y-mi 

2 1, 1 2 2, 1 2 3i©ffl«:«, VvVmi3 (13 
50 1,1 3 2,1 3 3) j&sWiKH-JFffitc^oiESI 1 
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CD^tiA^?- mi 1 1 > 112, 113 (g?2©# 
$&&y-mi2 1. 1 2 2. 1 2 3) 

ami, mzo&mi* »2©s#ii*'7-K*i i. 

1 2 4e£-r*J:5fcEK3*iTl>*. 

[0 03 0] S6K±B*»10»*ji*7-Klil 1 
<h±fB&t'v hi£U 3i^3S^rS^ti^n©{4lltCtt 
Sft 1 ©WMEttSR? 1 4 (141-149) #EK3tl 
*fc. JJ2#JR2©**ii#7~KlRl 2&± 
KK^htl 3i#S*«*h*ti©ia^WII2 io 
©tWiEtt*?- 1 5" ("i 5"l~ 1 5 9 ) *SEB3tir^ " 

§si, m2<Dmmzmm*i4, 15 

tt&m ©»*&#?- F«l 1. 12ifie-;hfil 

3 ttfiiatjrz&imvv * vu 1 3 a^-catfirrs 

[0 03 1 ] ±B£SR 1 ©UBREtBRT- 1 4 B. 
tf , 8B« h >* JUS^R* (MT J JR-f : MT J BMaqn 
etic Tunnel Junction©Bg) & 0 < 12 b JMKSlJSlfi 
(TMRJR-?-: TMRBTunnel Magnetic Resistan 
ce©Bg) tMfflEStVC^a. Hl©#*5£ 20 

bV-mi 1 fflJ: 0 , * 1 ®£MBftfM*dtriM 
ftJB 2 1 . »1 ©18{t@<*12 2 . 3§ 1 © h >*JWfi* 
12 3. »l©Et8B24*SJILfc«J6^6ScO. ± 
IBS 1 C0^m<*M2 1 B, m(t ±ES* 1 ©#££& 

v-mi imtc&*) % «io^yr»t»i©S5fi» 

*9 - PM 1 1 4±E* 1 ©iS^f*® 2 1 <fc©|ffl{CB» 

lotmm (H5»1") «^nri^o *fc. ±e 

[0 03 2] ±IBSS 2 ©fMBBtHR-T- 1 5 B. ffl A 
MTJ*^feL<ttTMRJR«fritflEStiri»S. 
-W4l/t % tr? h*l 3W<fc9, »2©EtBB3 K 
»2©h>*;l>«*W3 2 1 »2©«{fcHtt«3 3. S 

2 ©3HMM 3 4 £^tfS 2 ©gmftli 3 4 £S@ U fc 
«&5»6&0. ±EJR2©SMti«3 4B, ± 
E»2CD»*ii*7-K«l 2fflCCj:0. »l©/*yr 
■ i»2©SSSBBEttftJIi*aJiUr»fiEStirc»5 B 
*fc*2©»Sii**-F«l 2i±IEfR2©igmf*l 40 

3 4 tomazm 4 <Dtmm (m^t) mn&znx. 

l^o */c, ±E&*2©««f*J13 4tt, ±EF5> 

y** (Hs^*r) tcw/L?zm2<Dx>*9b 1 7# 

[0033] ±e&s 1 omnfflsm* 1 4 *<Dm 
z&miat, «it«, iKRS*is*i©i»*Ett»^ 

1 4 ecWJ£1"*fBl ©»*&#?- FSli 1 > tr?M8 
13&afRl/t«86£86U «IM:J6*S# % m 1 ©It 
«EtfiR* 1 4 Wcfctt£S 1 ©£tt» 2 4 (®?8t£ft 
1) Ktt^tffltEttr*. 50 
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[0 0 34] £/c±ES2 ©WMEttaR? 1 5tt, ^© 
#*a*B${cB. Wx.K. jStR3*a4«2©f»«£tt3ft 
^ 1 5tC»j6-rs»2©**ii*-7- K«l 2. t-;h 
fil 34SJRLT«ifc*»U ttH*IS£Si* S2© 
HBREttJR^l 5rttC*j^S»2©EttW3 1 
ftJB) KBJM)*rt*Ett1" *. 

[0 0 3 5 ]-*, R*tHL«CCB. W*tt, iiliRSft 
1 ©fR«EttBR* 1 4©t»tt*«*a TflteK. ft 

i ©ameux? 1 4 Ki*n£-r * t?ni3i»io 
n e ^©iuhcwe**^ «ns42>xaaE 
'*«^u.nK»flBii*W!j tat"; " *~ 

[0 0 3 6] *fc, aR3h*»2©WI«E1t 
»H 5©«**«#arJ'Htefc> ^©tRttBtBR^ 
1 5CCStJCr*e^ MRl 3<hS2©3>^^ h 1 7 <h 

[0 0 3 7] SI. »2©ft«EtBR^l 4. 1 5B. 
^*JU©0. l*»*ii«fCifc J: 0 *©«»«*«* 

[0 0 3 8] Jfcfc. ±1211 1 *C£ ->TttW UfctRSEtt 
KB©?? HRl 3fc*ttr^©WREIi*T»««a 
t^RIBtf^©©f¥ffl^, H2©»W«JSBIK:cfcor 
^T^>o ftfc. T«6«»!8, ®l-»4©tt«l««2 

[0 0 3 9] H2CC7n-rJ:^CC, (H^ 
T) (H^-T) 3&s^fi!E3h. ^ 

ttR5 l±«ctt»l©»*ii*7-F«l iWBflESti 
±E»l©»#a»9-F«l IB, «*«r 

ft^ftSBCEattft-CBflEShTl^. fcU<B, 

V7t>. a^^A, i^^iUjJc^Uf-^-JA©^^ 
©5i>4< £M«rj&«3<Ttc»*. fco<Bcne>« 
fkD^%©a»«*^tt-s^r»«snrc^. ±e 

T«felffe«Si5 1 ±«ctt±ES 1 ©»tiA^9- Ftt 1 1 
££5S1 Officii 4 laW. ««.t*iWt3/y3>tU< 

WftriR^^A-cM^nti^. c©mi©«B« 

M4 l teiOT«ktfiiSm5 1 £«, * 1 ©tei(iJ§4 1 cfc 
5 ±IB h v >y ^ * JRWaUT 1 ©^ > ji ^ h l 

±ESl©«tii*7-F«l l<b|aj«©ttl4* 

[0 04 0 ] ±IBS 1 ©i»*SH4 1 ±CCtt, ±IBS 1 © 
«*&#9-Fttl 1 Jb<t OJbtami ©^>3?^ h 1 6 
KttRr S«WC« 1 ©fi»att«H*SMR 1 ©»* 

f$S2 i*s«asstirc»a. ±iBSi©^mft®2 1 
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[oo4i] $ i ©fffsaaftBSw- 1 4 b. ±fam 

1 F« 1 1 ©±#K*J»*±EW 1 ©*§ 

mi©»{fcfflSB2 2, #l©F>*;Wfil§»2 3* 

i ©eim 2 4 ©«-c si ? ntcmm&v m&z nr c> 
* 0 *fc, ±iam i ©**«■ 2 i tcittaa h * >^ 

I o 042 rten i ©Mnaa 4 nEktf , wrajw « 

iBtt*^ 1 4 ©±ffl#jRffl-r & , C com 1 ©«« 

EtBR-f l 4 m 2 ©16*1)1 4 2 S nr 

US. ±IBS2 (D^M4 2 CCB, JblBW 1 ©HHBEIt 

[0 04 3] SfcB, #2©tt«R4 2#T»<fc±»© 

B. S 1 ©flWEtt** 1 4 £3#>iMf«£ 5 «c*o» 1 
©tttREttSHP 1 4 ©±ffi#BffiT a J: 5 KUBflES 20 
-£©±fc:m 1 ©ttWEfW^ 1 4 fcttfftT 

3*^jffi$nri^ B »2©*&i*r©jjib. vvbm 

[ 0 0 4 4 ] ±EtT ? big 1 3 ±fCB, » 2 ©flNEEtt 

5©£1MPB* ±IBtr 9 hlfil 3(IW:0, ST2©Ettli 
3 1, *2©h>*^«W3 2, 92©ttfbH£H3 
3tM*S6STlr»*. 

[0045] ±ESI2©*ftliK4 2±KB, ±IB^2© 
WSEtBR^l 5©iSS*a*ii*^-b8B»2©ft 30 

«ewr* 1 5 ©£s«±ffi*»iH § # fcttwcsi 3 © 

W»H4 3^JB^Shr^S. t©»3©*fiRB!4 3«fc 

■jjjef^:/^**** <H5H*r) ecjsti-rs»2© 

[0 046]$ 6fc±E» 2 ©fgffiiStSJK* 1 5 ©±S 
SUJ:tCtt»2©aWft*3 43&JS«Sh. C©^2©^ 
«M3 4B±E*3©*tiBt4 3±%Sfi3h±E» 

2©^>^^ h 1 7tcft»snrc»a. ±ism2©2im 
wi 3 4 btjb <k 0 rnmmm txvrmt ommm 

[0047] JJB»3©IMHI4 3±K:B. ±ia^2© 
*§H{*JI 3 4 £35 5 m 4 ©tfHf K 4 4 #J&S 3 tlTl > 

50 S6K±E»2©flMREtl* : F-l 5±#ta*J:5 
CC. ±EJ»4©i»il4 4±CCB, ±E* * F«l 3i 

jai-rsj:5«:. -r&tot, ±E*i©**a**-F 

51 iCc«a*orE{lS*iSJ:5«:. *2©»*ii* 

•7-FH1 2aWR*3ivClr>*. 
[0 048] ±iam 1 , SI2©EttJB2 4, 3 1 B, W 
*.tf F^(CoFe) -C$Jg;£ft, ±120 1 , SS 
2©b>*JW»MW2 3, 32B, «*l«ftT^5- 50 
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(A 1 O, ) rfftSSh. JbEJUK #2©«ffcH 
ffi»2 2, 3 3B, a^Ht (CoFe) V 

fflfcti* ±E»1. »2©**tt»2 1. 34©1H 

t*fltrssaBfflt(*»B. fw.tfaft^>*> (Pt 

Mn) (>l<Bv>tf>ft (MnFe) rf»«ShrC> 
4. *fc^»J7HB, ffl^^, *>**fcl,<B3 

ft^^TMSSftr^s. ^ur, ±iami, m2 

©Ett»2 4. 3 IB, BKBSSIH (E A) iC^Wfc 

-fitwtc&xDH t o o*i*wr a «fc 5 icjgsE s tit ^ 
ro~ow] ±^mo\mnm^m~^r; ^vvu - 

flKSJ: o ^>^ffiaiis/c o ©f*fflem?*fcw 2 <scc 

tcS. C©fctf), »«©EBHl3Wfli±Sti«. *fcl* 

©tr» h«i 3tc«»sna*i , »2©ttMBEtt* : f 
14, i5©Wt^*H*rt«:***»^fcB* * 
K 02©StiA^ , 7-FSl 1, 1 2Cc[WJB#CCil^r&j 

ccm^^-rcicc^o-c, mi, m2©tf#BiHtts^ 

14.15 ©»»©«#*I«3WHI t K 0 . 
^ft<UTfc. HI, #2©EttJ12 4, 3 1©ffi{t^r 

[0050] accc, sifcttoKftcjrafco^-c, H5iB 
H2«:J:-?rBiW-rs. ±E«{t«J(WK:j&ofc, 
tt*«ttJB©8Wt*l«J t t^"C 2 S 0 ©^ift^nitB-C* 
0, C*l#±E»l, »2©tt«Ett«^14, 15© 
2jiO©tfc«*3E*1"S. C©*rSjB*S— ^©^fc 
J:tf*©*lfll±0 18 0" BBRLto?W©2JMift 

[0 05 1 ] mi, *2©flMb@5©B2 2, 3 3 

b, *-*^s*tt*ieiic^»*oc»»fl:*fii*— ^ 
mi v m2©^{t@^®2 2, 3 3©BHfcftB*i«:¥fT 

tfl 5 0°C-3 0 0°C, aSB2 5 0-TSKr*S) * 

[0052] -flawccB, mi, m2©^tssn2 

2, 3 3*$<fcO*mi, *2©EHW2 4 % 3 l©ISIfc# 
©^B, Cti6«r#fitr5««©fiia»filCCgBET 
S 0 H2(c^r<fc5J:^«c«flErB, Hffi«:*f 

B, mi, 02 ©MNRBHQRT- 14,15 Bttft©fltt 

[0 05 31 W1, »2©flWREtBIS*14, 1 5K§ 
*ii*«rtf5*l^cB, mi, »2©«*ii*7-F« 
11,1 2te«fctf£? FlKl 3tc«8S*«UT»l^*» 
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zmzcowz F« i 2 &cb, awifii<Daag*ijS 

4, 150*1. »2©EtBi2 4 1 3 1©»»*fil* 
»BE-r*Ci#r*4. bfrb* mi> m2©$ft@5£ 
12 2, 3 3©B»#ffl*«ffcSi«C4BrSft<,». 
[0 0 5 4] -BBHEShte«#*lfiItt» »1» ^2(D 
KJ»1 1, 1 2teJ:0'fcfy Kll 3©«8£ 

£c4#rts„ 

[0 0 5_5 ] 3MC,_* 1 ,_»2 ©B*jj&*9- fU 1 

l , T2i~J:tffc:* mi 3©W#t>C<B-#©«S 

1, »2©EttB2 4, 3 l©»JB5nWiECU 9 
1, »2©»*i&*7-KBl K 12bJ:fftr-;H8 

BJl*«*rsc4**c*s. 
[o 05 6] tir^L/c^c, t©«Hb8BWc*ofc 

mi. m2©lBf£Jf2 4, 3 l©»{b;£|n]4l/C2»9 

©*rsj^nis6r * ^ $i ©Ets» 244ml omitm 

2©Ett»3 1 4m2©S{fc@;EJf 3 3 4©#|W|hJC 
#[fijCCtt ofc»£* W#loJ ( U < «Wf tfc«) > 1 
8 0 ' affile ft o fc»^*5 ¥ff#fil ( fc 0 < Bfi¥ 

[ 0 0 5 7 ] 9 1 ©Ett JB 2 4 4 m 1 ©»f b 

H^2 2©B»*«3W?l»fcttofc«^ f&2© 
EttB 3 1 ©KIWfa tm 2 ©${bHSl 3 3 ©»## 
IfiI*sWtt««c ft o SI, m2<Db>*)i 
tfiKJB2 3 t 3 2*B : WTO'C*«W* s »<ft«. 
o*9«a«*HB<ftS. 

[0 05 8] aMcKWttBKft ofct|£CC«, 
B*C**«*jWS<&S. ^£9, JKSttaMKft 
-S 0 ^1, m2©IBl£Jf2 4, 3 1©B##fll 

^14, 150IM, oJj0^>hil343»dFF 
16, 1 7 i©roc«E**ttfc»£, C©»1.»2 

ttffliEtBRT- 14,15 zi&tizmm&icmwzc 4 

£ft*„ 

[0059] ^©*s^, com I, W,2<Dimm2 4. 

3 1 ©»f t^fiJK: i 0 » 1 . 2 WaSBttBR^ 14,1 
5©2«0©tf* MXB <0*fcBl > fflfflttCJEBS 

[0 06 0] #&W©» 1 ©flWHBtt*BK«to 
*S 2 ©£»©#«*. H3©«««sHa«:J:or»W 

i3«, mtm2^Ltcffif&^&tmm<ob 
wam-nnztt^btc. tuibihr* mi- 

®4 ©l&tf KB 2 jStB«r*l/fc. 

[0 0 6 1 ] ttiaH2CCj:0»98t/te©tl5l*©tmcc 
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BF5>J?X**?- (HS»r) OTBlSSti, *ti«B 
5TJWBBB5 l*s}BflSShrc»S. c©Tifitt«K5 
l±«cttSl©B*ii*9-KBl l*JBJiSStirt» 
±KTfl&«MiJ85 1 ±KB±E£1 ©»*&*? - 

f«i i*B5 mi ©«m*«4 umms nn>5. c 
©m i ©^^4 1 *5<fccrFia*«wa 5 1 kb, mi© 

BBB4 1 J:0±Eh^>^X*3R?R:8tt«Sl© 

[0062] ±tam 1 <omm4 1 ±kb, ±fam 1 © 
10 »*i£#7-mi 1 ±<t 9 ±esii ©=*>** n 6 

#12 l«^tl^o ±ffi»l©3»B#B2 1 

b, jjatt!8i/fc©iGia«c. ^vrmtBsmimm 

4©BBB»*«l/Tl>S. 

[0063] s 6^cm 1 ©waeifiR^ 1 4 b. ±iam 

l©«*ii*7-F»l 1©±*CC*$WS±ISS1©« 
«ttB2 1±0c, »l©**ii*9-mi HM<fc0> 

m 1 ©HKbBSB 22, m 1 © h jh&bb 2 3 , m 
1 ©e»b 2 4 ©la-emu $ titcnmtt-eftf&z tix^ 

20 3, JJBH1©*«#B2 l*CB±Eh^>^* 

**ws§tts n&m 1 ©n > > 9 h 1 6 *sss»snr 

[006 4] ±iam 1 ©ttBH4 1 ±«cb. m 1 ©t»* 
ettsR^- 1 4 ©±s^stH-r s ^^cc, c ©m 1 ©t»* 

EttSR^F- 1 4 £*I#>iXom 2 ©i^)fiM©Til 4 2a iffi 

[0 06 5] ±tam 2 ©««8©TB 42a ±tCBm 2 
©«»R© -h» 4 2b C ©m 2 ©if£iSJg© 

±bk:b. ±iami©tffgiaif^i 4ccS8»-r5«* 

b, try h«i 3*aiiata«JStL/c^ ii^©iB^^ 
JSr*^r<>J:K c©ii^cB, S2©««K©TB 

42a±&Ct'? mi 3*««JSEStl. C0b'^gl3 
©±ffi^Sffi"T & cfc ^ Ccm 2 ©<MiIR©TB 4 2 a 

m2©fe#ii©±^4 2 b«ssti$ 0 

[0 06 6 ] ±IBt' y m 1 3 ±CCB, m2 ©tfftSIBtt 
JR^l 5*JJ6«Snr^*. C©m2©tt$RIBtg^l 
5©iSSPB. ±BBtT^ mi 3ffiU;9, m2©IBttl 
3 1, S2©h>*JH6HtB3 2, »2©BitHS)i3 
40 3r»JSST^S. 

[0 06 7 ] ±8BS2©tt»R4 2±CCB % ±IBm2© 
(MBEttSR^l 5©^5fflJ«:8*ii*^±8BS2©» 
IglBtt^ 1 5 ©£SSU±ffi^SIHi 3 ^ttBCCS 3 © 
*fi»R4 3;W&S$ftrc>5. C©»3©*B«lB4 3tC 

b, ±&by>vzzm^cmmt&m2<Dayzt?t 

1 7 3Weffi3*ir^S. 

[0 0 6 8 ] $ 6CC_hlBm2 ©flMBElW* 1 5 ©ig 
«±«:BW2©*«ftB3 43W«llStirt>4. ±E» 

2 ©Hgmf*® 3 4 «T«<t 0 g^ffittftl <b * U T B 4 
50 ©fflJff#S£j£l/Tl>£ 0 
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[0 06 9]±E*3©»t*fll4 3±K:B. ±IE^2CO 

mmam 3 4 ^ m 4 <oimm 4 a jw&ss nr t> 

So 3 6KjJE*4©l6BB4 4±fcB> ±E*2©tt 

asattsR^ 1 5±^*an3^¥ffitawcc±8atrv m 

1 3 <b££* ?ut>*>, ±fami©*£&# 
y-mi i«ctasa*orKisnsj:5«:. m2©# 

PHI 2«2tit^5. 
[0 07 0]ifc 4 ±fB»4©lft«ai4 4 KB. JJBJfr 

2 CD 3 4 fcljgi& S ft £ P - # ;l/BKffl 3 > * * 

h 6 1 ^ffisnr^ai ijbcc. ±sb»4 oi^M4 10 
Til) riBF^^x^S¥^^i^S 2©5> * * ' 

H TaWBSSftTOS. SI4©*S!IB14 4± 

Ktt, ±Eo-*JHB«ffl=J>*^ h 6 1 <ti:fam2© 

#7- F«l 2 isaW«:SfiS*i/cn-*;uE«6 

[0 07 1 ] Ssfc, JJBn-*JUe«B2tt. KI2©# 
*j&#"7-FIHl 2tHWF»fiRStirfcft< t SfcBJM 

i2<tH«a*m©*«tt*m*»^scifc'c*, * 20 
fcBJffl*B©*«ttW**ffi^ * c i fc-c^ So 
[0 0 7 2] ±EH 3 «: <fc OfcttaEteSB 1 

K »2©««BBHR?14, 1 5©»K »2CMEtt 
If 2 4, 3 i©fflb#fl*l^ffl«cg*SJl£K:B* 9 

mS^^^-TCiCCioT, mi, JI2©f*«E 
14,15 ©»#©»IMr D <t ft 9 % 

»tt*^fc<UTfc. m> f&2©EWB24. 3 1© 30 
BSC 

[0073] auc. #»»©» i ©tt«Ei«ai«:«fe 
.^n>^ h©EBfll*i S4©u>rr^ fbkj^k 

HJTcTSc 

[0 0 7 4] 14© (1) KSWa:/** YOWMffl 

b. ^ffiwr^b±> ^i©*m*H2 i£mi©# 
*ii*«7-K«l i©-#«cfrot? mi3fc*-3 

TifcfitS^ *©}^§tffcffl#fc^***»l©3> 

F 1 6«M©*Sii*tf-Fllll lKfflBLftC* 4C 
J:3fcEBU »2©*«W3 4*»l©»Si&** 

- fib 1 1 ©-^ffl'J (# i (ommwm 2 1 iiswfiti'j) 

r^oe^ HBi3©-*««:gaES^ ^©Sft2# 
fcSU»«:8a«fS»2©3>dr^ h 1 7 4*l©»*ii 
fry -mi lteio't* mi 3«:fi3ttU^J:5K: 
KgUcfc©T&£., &te\ »1©W»*»2 i*sffiK 

3 nam 1 <DtitmM&m* 1 4 bsi 1 mi & fry- f« 
1 1 ttr? mi 3 t©S*cctei^r, £fcH2©2gm 

f*B3 4^^$tlS^2©tf$RIBlt^i 1 l 5ttfcT* h 
B 1 3i»2©»*a*7-F« (HnHrt") ©ftfifc 5( 
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tore* hfii ssrKW/tsta-rsfiBtccBBsnr 

l>£ 0 £tc, 9m\tbX^tn^ifi. *2©«*ii*c?- 
F»Bm©B*ii**~F»l l±#CC»flES*i*. 
[0 0 7 5] Jfclvc, H4© (2) iC*r=J>»^h© 
EBWB. ¥ffil"^T^h±, »l©»«*Ji2 1 <b|g ' 
2©af«*»3 4<fc«\ SI 1 ©»*&#?- FBI 1© 
-#{Mr#oe? FBI 3*^-C*f»tt«KB«ES 

* % t;?Hi3 ©-*ffl«csa s ■£ fc» 1 ©gmftJi 

2 i©SfiSiifc8B^K:«a'ra»l©3>^^ F 1 6 
J&mi©**^'?- F«l HC«aBlL/&^<fc5tci3B 

>W3"©fra^ " 

3 4<3M^S*^«f»CcStt-ra»2©3>^^ F 1 7 
t»l©»*ii*7- FBI lteAtftr* HR1 3(cS 
ML6:l»J:5«c*©-*lB(cE«Lfc«r*4. ft*>\ 
m 1 ©^nftn 2 1 ft &m 1 ©ttffiEtt*^ 1 
4BB1 FBI lit* FBI 3i©3t^ 
fcfctvc. *^»2©*«««3 4^SSKSnS»2© 
fWHEttSR^ 1 5ttfcf y H61 3 cLm2©#f 

Ftt (HS*1') O&^^ttf FM1 3«rtfe^ 

l,^ »2©»tii*7-F«tt»l©»*ii* , 7-F 
[0 07 6 ] ^4© (3) (C^-T3>^^F©E«W 

b % ^®u^r^h±, iiii©*pi*f2 1 tm2<om 
mwm 3 4 <b * , e?hii3 ©-*rar^o» 1 ©s 

FK 1 1 iW»Vttfatit3lKt£&2l£> tS 1 
2 1 ©ffiiSE§^S|J^K:«»r S» 1 ©^ > 

^ ^ h 1 6twi©»*a*^-Fiii lccsauu&ii 

A 5 CcKg L , IH 2 ©^mft® 3 4 ©MS $ -&yfcW»CC 

ssRt* a»2©a>3?^h i umiomz&fry- f 

^1 lfccfctffcTv Fttl 3K««ll/ttC>J:9«C*©-* 
W«:EBLfc«'C*a. ttte, mi©^m<$S2 l^S 

Mm i ©nwEtBR^ 1 4 b* i f 

m lit*F»13i©SL*K:tel*r, ^/c^2©^ 
3 4 *«asti S0 2 ©t»«Ett»^ 1 5 B t' ^ 
hll 3 i^2©»#E^'7- F8 (B5Wf> ©^ 
fcteUTt? mi 3«r!fc^*flfiirSfiiBJcEB3n 
ri^Sp S/c 4 H^BUt^Scl^, H2©StiA^V 
-F»i»l©»*ii*^-F*l l±*«c««Sti 

Sc 

[0 07 7] H4© (4) ICfjkt^yZ? h©12g^J 
B, ^ffil/-/T«>F±KteWSmi©**ji* , 7-F« 

1 1 ttr» mi 3 i©jfaaK#brBHS*»«:, mi 
(ommm 2itm2 <Dmm&m 3 4 1 *sas - 
j&W6c®as^fc» 1 ©gmftjf 2 1 ©@s$^fcai^> 

0C&^£3ll©:2>** h 1 6*fll©»*ii*^- 
F«l lKSa»l/ft^J:5KEBU tt*««c«ft3* 

/cm 2 ©^^f*ii 3 4 ©^a$ # /csw^ccfitt-r sm 2 
©3>*f n 7t«ri©«*a*7 - Fm iteJ:o* 

i tr» F«l 3Cc8UI*L4^<fc5«:EBl/fc« , t?**. ft 
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to, ft 1 ©agHftJl 2 1 #J$KS ft£ft 1 ©«*BSBtt* 
^ 1 4ttftl»*i4*7-Fm litsr mi 3£© 
££Ccto(,>T. *f«lt2©W«13 4#»«3h*» 
2©tWlieit*? 1 5tttT* httl 3 <hft2©S£jA& 
9- KIR (BKvM*) ©££Cctol>Ttf* mi 3 4# 

1>&C>#, ft2©»#ii#7~ F»«ftl©§#&#7 
-F«l l±£fcJ&jSSftS. 
[0 07 8] @4© (5) JC^3>^ FOEBW 
J*i 51 U i t J?± rti. I ??*«ftJB 2 J _ 10 

#ja^7- k«i i ^ur-^rfflij-c^ot:'^ mi 3 

ICZ^X&teZtt, ft2©$^{*®3 4£, ftl©** 

flWc&aStt* ftl©2g«*H2 l©&££ttfcSP#CC 
&3&!T£ftl©:n>^ h 1 6£ftl©Sti*#7- K 
Ml Hc8M0fct>J:5CClE®U ft2©^Hftl3 4 

©j^stffc»#fcjgttTsft2©:a>*2 h i izm 

l©»*ia*9-F«i ltoitftf* h«R i 3CCSMU 
fti>J:5fcEBUfcWr*5. &to, ft l ©***«■ 2 
1 #80t3ft«ft 1 ©IMBEM** 1 4ttft 1 mz&fr 20 
9- Km 1 ttr? htRi 3£©&££tot>-c, gfcft 

2©»«l*J13 4^««StlSft2©1f«gBttSRT-l 5 
tttsr mi 3£ft2©*#&&7- KtR (HiS-B-f > 
©SEjSfcttrVCtf* mi 3£&^#faT£{igCClB 
■3trCl»S. */c. H5*ttLTC»tCl»#* ft2©#t 

a*7-mBfti©»*ii*'7-mi i±*«c»jss 

[0 0 7 9] 04© (6) CC^T3>£* F©EflW9 
tt, ¥MW7^h±, ftl, ft2©»Sii*7-F« 
11, 1 2 3&sSC»CcStc6&^J:5CcE«Stirc^. 30 
iy^t, »l©fl|fflBtt3R^14J*ftl(D»*3i* 
7-F«l 1 mi 3&3P£ttr£ntc«j£3 
ft. ft2©flMBUBR?l 5«ft2©##&#7-FiK 

1 2<htr? k»i 3£#£ST*Mfc$jS3ftrt>*. 

*l/C. ftlOfWREttSR^l 4CCtoW*ftl©*«* 
H2 l*ftl, ft2©«*ii*7-mi 1, 12CC*j- 
l,T-#Wr*otf9 Km 3CC^oT**££tt, ft2 

©zgmftH2 2£t> htti 3cc*fur-^Mrft2© 

»*ii#7-Fm 2^otiS$^ ftl©2gHft 

12 i©saES^cffl»ccss»ra»i©=3>df^h 1 40 

6Srftl©»tii*7-K«l 1 fc«*Lttl,>J:9fcE 
BO, ft2(0»**13 4«««ES*fc»»CC««-r& 
ft2©n>£* h 1 7£ftl©#tiA#7- mi 1 to 
Jtftf? mi 3(c«MLftc>J9fceKUfcWr* 

a. 

[0 0 8 0] &to\ 04© (6) CC^LfcJ:5Cc, ¥ffi 
HT*h_L ftl % ft2©»*ii*9-mi 1, 1 
2^5^ccfi^e>^^J:5tcES$ftri^o 
ft 1 ©m$EfBfi^ 1 4 Bft 1 ©§#&<& 7 - K«l 1 
<fctf* h«l 3±#3^Srai«»a<*h, »2©ft« 50 
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EtBRT-i 5«fti©»#ii*7-mi 2it'-; m 

•CB, ftl©n>£* K 1 6CCOl>TB. H4© (1 ) 
- (5) (cSU/c(4B*ffif3, ft2©n>£^ h 1 7CC 
ot^TB, 04© (6) CCTnL/caS^ffi^ Ci^nJffi 

[0 08 1 ] ±8Bftl, ft2©3>££h 1 6, 17© 

»jSfiaBclBi/rtt, -pj-c*oT, fti©:a>**h 

1 6Bfti©«#ii#7~mi lfcSttOfttMSHT 1 
^ftB^©^^B^f^^Cjb^r^^)o £ 
/cV ft2~©3> * ^ F 1 7 B, tT 9 m"l 3 [ ft 1 ©ft 

aEtBR^ 1 4 , ft 1 ommwm 2 1 % ft 1 ©«*&* 
7- mi lVccftiijLr&^fUBrihtt^oi^&ffl 

[0 0 8 2 ] #CC, #»W©ft 1 ©If fflBttflKOHS 
1?mmt> ZWHOimk . H 5 to <* PH 6 ©RiSlg 

HtcAorasiB-rs. &to\ Tffl«tw& ft 1 -ft 5© 

*B«Ktt2^«Br^Lft:. 
[0 0 8 3] 05© (1) CC^Tcfc^CC, 

©TJW6IIBI5 l±(cft 1 ©**ii*7- K«*BflE-r 
>yS3B9*ffll»r*©fl!«:ft 1 ©##^7- KtB 1 

lKimxra. *©a, ftio»*ii*7-Fm 1* 
^s-r^ft 1 ©t&^^4 1 «ast,fcSL ^©ft 1 ©ia 

II4liK¥W^„ c©¥ffl<btt. Eiflt? 

[0 08 4] &to, HSttUttl^, ±IBftl©S^jA 
*7-K«l IB, iftSS£9B«ffi^r»SBfltS(c^ 

tcft 1 mmm$ 1 *»jss-ts. c©ft 1 ©t&ttnsffi 
mwM*m^x*om 1 ©tetKBt4 1 ccft 1 om 

*©»rtfcftio»*i^7-K«©*WJI*a«> 

^/cf^, ±iBfti©itfeiiK4 \±<ommmm*m 
xmi^mmmt&vm%?zttt<c±<o. »i© 

»*ii*7-F«l 1 *»E«»je0CJBfi£-rS. ^© 

a, ft 1 otmmA 1 ccft 1 ©»^iA^9- mil* 

[0 08 5] JJBft 1 ©Jfi^M4 1 CCft 1 ©tf 

$RIBlg^©-*CCtoW^ST-ift-&ftl©3>^^ K 
1 6«r^fiE-T*. ftl©n>£* V 1 6©?fJlS^iO 
TB, U V ^7 9 ^ Hfcjfii x 7 ^ ^K^i CC X o 
r, ftl©tBttR4 1 J:0T1©±IBK5>^X^T 

^ y r Ji^ft 1 ©tttt M4 1 ±cc fejfjffi? ft/cig^cc 
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[0 0 8 6 ]*^ {b^wswaaEfi (wtcvd<li> 

*> v CVD&Chemical Vapor Deposition (DIBS) ffi. $9 
fflttftftJS* («TPVDil^, PVDtePhysical V 
aporDeposition ©0S) ffi^OJfflMBtWtflH^C, iJB 

w i ©»m*R4 1 ±ks i ©^mfti 2 i «gjs-ra. 

$ 1 ©gm«f 2 1 H\ TSJ: 0 U 71 

(PtMnj » &v>#> (F " 

eMn) »©ssi«ttw» , c»« , r*. *©«. i/v* 

•tiiaJB?- P« 1 1 ©±#JC*JttS±E3l 1 <Otm 
M4 1±J:9±IBJS1©3>#£ P 1 6©-»CcSgK-r 

stt«ccw i 2 i*axrs. &*5, c©» 

1 <DmmWM2 1 B±E» 1 ©«#£#?- Pit 1 1 t 

[0 08 7 ] §5® (2) Kl5Vi\fc5K:. CVD 
ffi. PVD^©«K^CCJ:0. ±iS»l©*«#Ji 20 

2 i ±*$ <ttf±E» i ©ietwBU i $ i ©swtH 

5E»2 2*«iLtfa^H)fe (CoFe) tKB3;l 
;UMCo) fcU<ttft (Fe) rj&Jlir&o #0>rS 
l <o p >*;Wfi«»2 3 «r«^tfHftr;u ^ av$l 

(CoFe) rjflWLr8WMIS:«SE"r«. *©«. »J 

[0088] ±8ssERWr tt» i (omitmmm 22, m 
1 cd h >*;n&nw 2 3 , sr 1 ©e«« 2 4 z&mmv 30 
ffaiyi wi©Bfta&H2 2> *i©h>*ine 
mm 2 3 , » 1 ©tana 2 4 £a&©js£f«i u/cfsn 

[oo8 9]<xo^ cvd&ocj^t, _hiBKii©*& 
mm 4 1 ±«n 1 ©abbem** 1 4 * j: o'ffi 1 ©aim 

f*»2 l£a5S2©^Jl©Tl4 2a£^&1-£o 

*©& m^mt^mmmm^^x, ±m%2<om 

j«M©TJB4 2aSffi*^t-rS. C©¥ffi<bTi;i:, 
JJBJM ©flWUBHt**l 4fc*W*J»l ©E1B12 4 
^W^Sffl-rSJ:^cc^a{tOt:fcJ:<, ±E3ll©E 40 
BJS2 4±CC»2©ie3^©Ta4 2 a#g|&J:5CC¥ 
fitter -3Tfe£0 B 

[0 09 0]^^ SI ©BWfcHSJi 2 2 tm i ©*im 
fM 2 1 ©K&iSttftJf i ©»*£*>*«, * 1 ©Ett 

m2 ±<Dmm%mtm = rttj:z>&>)t<t, h^p^> 

^SS (1 5 0°C-3 0 0°C, ffl»W2 5 0"C) <£D4> 

fi^a B S ^ffl^Cgf«T^ffiCCck0^b> Si© 
ffltS^l 2 2 ©8Mb£|6j£B5rf S Ci'btt^ 50 
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[0 09 1 ] *cc v 05© (3) tCTfrTiSfc:, j»K» 

Wf&m^xvv Mti 3SrjEflE-ra. bit* *©»« 

»2©«««©TJB4 2 a±CCgi2©«HS 
«©JJI4 2b«ftSU W2©IBIUI4 2t«*r' 
£ 0 C©3l2©IMK©JJ14 2b£fflra¥fflttUTfe 

BUT, »2©IBtl«4 2K:, ±E»l©»*ii*ffl»7 

- pit 1 1 fc¥ffl»WK££ufr^±e» i ©saauEtt 
1 4 ±Bs^fia$«cKffl-r a «t 5 &c t* ? p Kfcjaar 

*fc«)©»*}i5fiWa. ^"C, *©«rtlttf? hit© _ 

mw*&&7JcW. ~Hin~T<DmMT2Eom\ ~ 

SMir* t©t?±E» i ©^miam*^ 1 4±^tcs^ 
■rs8tiB»l«a©trv p«i 3*»«frs. 

[0 0 9 2] 4>U<te, H5W*l/ftir^, S2©Jfc^R 
©±14 2 a±CCt: » Ht4^flE*4"afc«b©H[«:»flEL/ 

*©«ttr5P htti 3^cjjnx^So ^©f^> pan 

3*tta-rS»2©tt3H»©±»4 2b*^Or, s 

2 ©jeasis 4 2 ««jss b tc&, tr 9 p « i 3 w&w&m 
n«-&<t5«:»2©»«i4 2affi* j pfi<t"rs. t© 

[0 09 3] WC, 05© (4) tC^Tct^iC, CVD 

ffifeu<«pvDffitc<to, ±iat*9 pai 3±tecty 

_hE» 2 ©Jfe^R 4 2 ±(C , S 2 ©EHW 3 1 *m tf 
3^;UP« (CoFe) -CfiSii-r€> 0 &lvcgi2©P> 
^ 3 2 zvmmitr ;i/ 5 x ^ a riSM-r s . 
S6K®2©»{bH5e)B3 3*m«3^ftt (Co 
Fe) feL<«3^;l/P (Co) hb< (Fe) t 

antr»«i*»B!rr6. *©a, yvy^-i-a 
iix^>«i^t, jfiwntinii/t 

W2©11WEtt« : f 1 5*»*TS. 
[0 094] ±EfiH«Wr S 2 ©KfbHSJi 3 1 . 
S2 © P >^;^^#Ji 3 2 , « 2 ©SAW 3 3 «#JBBt 
t«U/c^ ( »2©SWfcH5E«3 1. *2©P>*^ 
IfeSll 3 2 1 Ml 2 ©Elf J! 3 3 £tt&©ft«1X)l U/cS 

c 1 4> pJ^r^ £o 

[0 09 5] acc^r, CVDft«Cj:or, ±IBS2©»» 

jgui4 2 ±ccs 2 ©it nen*? 1 5 9 m 3 ©«k 
■4 3*jB*r*. *©a, mzmtmbmrnmic* 

ot, ±E»2 ©MWREttaHF- 1 5 ©ffib@^H 3 3^ 
ffi^BBJ-T * <t 9 K* 3 ©i»^M4 3 ©^M^¥ffl{b-T 

[0 09 6] JKlrVC, 05© (5) tC^-r^^CC, _hfB 
93©tBftR4 2 <fc»)TJlK:*2©««EtBR : Fl 5© 
-*fcfctf*»?tft*JI2©3>*^H 7H&&1T 
^ e S2©n>3?^ H 7<WP**ttibTB. 9Vf 
77^-R»<bJ.9^y^RaS^K:J:oT, S3©^ 



(13) 

23 

8M4 3 J^TJBOiEF^^***?- (BTStt-f) 

H4 3±(0^tt«*(**^y TJB4m«ft^fl«J«*S 
[0 09 7] @5<D (6) K^T^CC. CV 

«4 3±CC»2©W«ft«3 4*»JSS^S. »2©»*JU> 

»I3 4«; Tli o BiiiMi^' y ri 
fr&m&wmte, msu*&&vyti> (PtM 

n) . (FeMn) *©55fi«ttt*»T^« 

gl 5±cfcO±Ifi02CDn>^^ h 1 7CD-ffiCC@^-r 
S«WCc4l2(D»SfMI3 4^»X-r^ e 

[0 09 8 ] (7 ) tCTjVrJ:^ CV 

DffifcioT, JJB»3©«UI4 3±K:J|I2©WI# 20 
■ 3 4«S9«40tfiHl4 4«r»Ar«. *©ft, ffl 
imSKIflilitC^ot, £4©»»B4 45iffi«: 
JflHtTS. *©R> »2©*«W134±<Ctt3r4© 
Jfe^M4 4 4»f3i©»f Lt*J < o 

[0 09 9]^t, m&V> (8) CC^-Tcfc^tC. H4 
0»liB4 4±K£2 0»*ii#7-- FStJHfrrSfc 

^>^w»Wfcj:o±iai*axi/r, $4<DttttB4 

4±fc k J»2088»EtBR : fl 5 (D±7?£?i£«>CDr± 
IB® l©»#i&#JB7-F«l lfc»-*fc£2CD»#i& 30 
*9-FS 12 t"&t>%, fS2CD«£iA# 

9- F»i 2«tr? FBI 3 0c»LT¥ffillW«:££-r 
^J:McM$n5„ *<Df& *2©»*ii*7-FB 

1 2«ttB-r&«50tfilHl4 5?:Mum 
5©l»«R4 5«ffi*¥ffi{tr*. t©¥fflfttt, #R 

[0 1.0 0] ±S*2©»#&#7- FBI 2©Bi& 
tt. ii»E£l©B*ii#7-FBl 1 <W&a£frCft9l 

L/ctscc, *EBtt«*ffit>r^rac±t>*Jtt-c 

40 

[oioi] ±b3b i ©bbebsb 1 <omsfi&c 
tt, t^8i3 *&a,-ci& i onrffiBtts? 1 4 1 » 

2 ©«WEtKR-f 1 5 £ iimr £ C b * 6 , 
BEttKB J: 0 4*ttffl«afc 0 ©ftaiBttSR^tt** 2 
ffi©t««EttKB*»flfr £ C <b # pJtfcCt ft t <Dfc 
fib, HMOEttBftS|qLh3ti&. *fc#tt*»FSfc?) 

[ 0 1 0 2 ] *«»©B 1 Off ttlSBMHi 
3Jj£«:«S»2CE^|iSflMgffi4 k 07«SM1 
(ctorRwr*. &te, TMilfiBB, Bi-»4©*fi so 
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«!B«2*il(jSr^bfc. 

[0103] IJSBKWO/ciiJEHS© ( 1 ) - (4) CD 
Xg£ffofcf& H7CD (1) fcmtXSlC, ±fBH3 
©»BB4 3±KB2©B«<*B3 4*. MIB5CD 

(6) icjz -oxtiffiLtcCDtwimt. ssm&tomt'i 

-7>#> (PtMn) t>L<«^>^> (FeMn) 

s»i<b*ffli>r k »2oai«#B3 4*ax-r*. c© 
sr 2 ©&mii 3 4 «»2 ©ft «eb#f 1 5 ©ms 

'3013 3 JEffltCffiKU fromBbS "FB~1 3i"W 
[0 10 4] JJU^ H7© (2) tC^T^t, ffc3* 

WflitaasffiK: <t •» r , ±e» 3 ©jobb 4 3 ±«c» 2 

©B. W*«{fc^«ttBFBK:J:o"C. «4<Z»Kl«i4 
4ajffi*¥ffiffcf*. *OIB. *2©*«tt«3 4±«: 
U£4©£BB4 4*BfE©JW*!Wai/Tfc< . 
[0 10 5] *©B. H7© (3) tesvrjscc, ±IB 
Sr4©J»ftK4 4<fc0iiraBF5>^;**3R* 

©»»R4 4CC»2©ai«ft:Ji3 4tC^T^S^?L^^ 

ft£88M£3K iffiF7>^dr*^ (HSitr) CCS 
^•T^m2CDn>^>7hl7, m2(D^i$ii3 4(C« 

gt^3>^^ h6 1 &tm?z>o ±e*«m**4© 

«»*4 4±R:t«J«Snfc»^K:tt. 04©»3HW4 

4±<o*i«4*«#*KS"r&. ac^-c, -flSW«D6 
hri»SE«BBJSSKas*fflc^'t:. »4©tt»il4 4±«: 

WE»l©»#a*7-F«l 10±SiCi9otS2£D 
7 - F» 1 2 ZBJ8&Z> 1 1 *>(C±IBn > $ * 
M7, 6 l«c«»1-Sa-*;i/EI86 2*±E»2© 
»*ii*7-F«l 2«:atfT«:jgiSW4. 
[0 10 6] ttto. ±E»2©»*a*7-F«l 2, 
D-*;l/E«6 3B8lEI««Bi4Lr<>J:C». 
CCtt % »4©«aa4 4*»2©a««tt»3 4±CC«iB 

JStaiifeK, ±ES4(D|B«n4 4K;92C[)«*ft 
JB3 4CcaTS«tt?L4}Bflrr*. *4 0tB» 

fl!4 4CC±IB^2©emiBlf^T- 1 5±tiot*oi 
E»l©#firii*7-F«l 15CjS9J:5«:, ^2C7)S 

*a*7--F«*»tt-r*fc»©»*«drf*. znt 

4*>CC, m4CDit&fSM4 4CC, ±E«tt?Llffl 

[0107] acc^r, HHWtcaenri^aHaBa* 

*©SL »40«tt44iOlWftW#lt(Bj^ 
X. j»«cSI2©»*ii*7-Fiil2«PJ«U ^ca 
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6 1 , 6 2&m$h. 

[0108] ±EW 2 ©*«©»»£ ±E» 
1,SI2(03>^H6, 1 7©JBfiE{4««:HL/r 
B. — wr*or. *i©a>**h l 6B»i©SS 

ttWCfc^l^SC *fc, 3g2©n>£* 

H7B, tr*F8l3. »l©t»«SatBR : F-14 1 % 
1©SMW*JB2 K *1 ©»*&#*- K*l l«c« 

~ 6 3 -C8SKH- S C & **e* * kg? *hK £© J: 5ft 

[0109] #3MH©S|I l ©ft «Etta8«K:«* 
W 3 ©**©»»*, H8©RWflteJEBfffiBIK:J:orK 
Wi-S. ttfc. TttWWL »l-*4©«m HFbI 

[0 110] H8CctSTJ:0CC, flJBH2CCj:oT«W 
L,fc©£fi»fc. (H*M*) Octih^>^ 

K5 l#»JfiSJTtl>S. C©TiM^3I5 1±K»3I 20 
l©»*ii**-F»l laWaStlWS. ±ET» 
*atfll5 l±iU*±l2fgl©S F«l 1£S 

*>is i ©tt«R4 1 jwass*vci>4. c©^ i ©«*t 

JH4 l*J:tfT*»IWI5 1KB, S£l©iffe»I4 l<fc 

3>* * U 6 #±E* 1 CMISii*^ F* 1 1 (C« 

[0111] ±f2S 1 ©tttSBU 1 ±CCB. ±E3T 1 © 
»*&*9-F*l l±<^±f2Jin©n>£>7h 1 6 

&JI2 1 jW&JSSS tvtl>*. ±E»l©a**tWB2 1 
B, ±iB8ftWU/c©iI^SCc. ^yrlitJg«88ttft® 
t©a»»jS«rfiRL/'C^*. 

[ 0 1 1 2 ] 3 6«C» 1 ©IWREtt** 1 4 B. ±12® 
1 F« 1 1 ©±#tetett*±E» 1 ©^ 

«ftli2 1±(c, Wl©»Sii*7-Fllll lffiW:^ 
mi©aitH^B2 2, *l©h>*JHBiM2 3, S 

i ©gang 2 4 ©jurcfui sn/cg@^c«^3nr i> 

So 

[0113] ±K» 1 ©KM* 4 1 ±KB, » 1 ©t»« 40 

■an** 1 4 <D±m&mm % 5 cc , c ©id i ©«« 

£tt*P 1 4 £SK>iitf* 2 ©ttUtlR 4 2 aW&S $ tiX 

[0 1 1 4] ±Ef&2©t6&H4 2±lcB. ±I2SI1© 
WSEtW^-l 4CC«»f H*l SaWBSStiT 
t>*. S6KC©^9 b«13*«9J:9«cliBIBIMI 

7 i#$j$s*va>s. ummmmi ikb±e3i 

1 ©tMBEtt** 1 4 R:*f&JBHEFL7 2 tfJ&SSftt 

i>s Q btsblsci^ ±Etr^mi3tt, ± 

IB® 1 ©flHREtt** 1 4 ±(CffiBK«»at- * C £ # so 
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*»s *»r ± 5 ecu 2 ©ffi^ii4 2 *i»ai/t . 

c ©IS 2 ©«iKK:fllE»1«JBr $ titc h <DX * o 
rt><fct». 

[0115] ±12® 1 ©tWBEtt** 1 4 ©1f Mttistt 
S»Blift*R7 l±fcB* ®^?L7 2^Mt;rt'7 

1 3 (cflNft-T «JV2 OfMHeUBK-T- 1 5#»*3hr^ 
£ 0 c©»2©«aEtt8R J F15©3EBWB, JJEtf* 

FI81 3 ffiij J: 0 v »2©E»J13 1, »2©F>*JU*B 
^@3 2, »2©«{fcBei3 3-CliJaESrc»&. 

[0116] _bf^2©*B«l«4 2-BCB^ ±E»2© 

SEtt** 1 5 ©£g«±ffi**ffi S fcttJKKSI 3 © 
WMl4 3 3WBJ5SSnT:^S. t©»3©«««4 3J: 
fJiEh^^yx**^ (BRWi*) fcJg*WSSI2© 
3>££ h 1 7#ffJj£3JrC^S- 
[0117]$ 6fc±EJ&2 ©ftSEtt** 1 5 ©£S 

aibfctt* 2 ©^mf*i 3 4 C ©^ 2 ©^ 

3 4 tt±E* 3 ©ffi« 4 3 ±?:SS 3 n±IE® 
2©3>*2H7fcfl*tSh'rt>5. ±is^2©^m 
ftJl 3 4 BTIB ± 0 ESffittfl* cb^' y rl £©SJI49 

[0118] ±E»3(C4fiftR4 3±fc«, ±12^2© 

mm&m 3 4*m*>m4: (onmm 4 4 mm mx^ 

€> 0 3 6Kl±E»2©1»aEtBR : ?-l 5±*4*SJ:9 
tc, ±E»4©*»R4 4±CCtt, ±Etf9 F«l 3£ 
SSH-4J:5CC. -Ttt-bfe, ±EW 1 ©S^ii^7- F 
Si icc«a*orE«3n*J:5«: % »2©»*ii* 
2*JB«Sh'Cl»S. 

[0119] ±1208 iC cfc o-CttWbfc*jfi©»5i*ffi 
B, Sul205© (3) flKBlfc«6*ffi«:fe^t, a 
2<Dtmm®Tm4 2 a±tcm2©ffi^©±14 2 b 
aH2*BBSB*ffl^'t:a2©«B«©±» 

42b«CK»h»13«Bfltr*. ^CDf^, tf»h«t 

a5JBia«atBt7 1 (@8#m) «im c©i 

HB»«IR7 HCt'^ F«l 3Ccai;SS»?L7 2 (08 

#jh) z&mzo 

[0 12 0]^t, CVDffifcL<BPVDffiCCj: 
0, ±EJiH»6«Bt7 l_bCC. 1512115© (4) 

xmm b fc© £ Htttc» 2 ©t» SEtssff 1 5 %jBfiS-r 

axg*tf 5. *©!», »2©Et8»3 1 SrfiHR-raiS 
CC, jg^?L7 2rtCC*>|fl2©i2ltH3 lft»flET*Ct 

[0121] fcKB, HSBLttl*^ ®2©»^S 
y^^^-RJB, x^^>^!SW*«:ffl^-c*©ja* 

«iLt^7 f»i 3*«fltr*. *©a. tr^ f»i 
3*aa-rs®ra«»R7 ^Fii 

3 ± W^IH«^<t ^ ^ b tl WiI7 IBM 
L<B*»*^v^»K±0fT9. *©«. ±E«Wb 
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tcotmufcb-c, c©rih*m*R7 ncb'-v mi 3 

[0122IXIC, #£9I©R 1 ©W*Etff.SB«:iSS 
R4©|giS©fl5R*:. aQtOttmS^fiSKHHCCcfcorSl 

Bj-r^o tjwbrr, »i-»4©tfi«s. * 

[0 12 3] HOfcSVTJcM:, fi«BH 2 tc J: orttM 
Ufc©£0«K:> ¥£ftSt£ (BKHtr) KBF5>^ 

l©»*ii#7-F«l lWBfiSStiT^*. ±IBT» 
ffiiSM5 1 ±tCtt±K* 1 ©»Sii#7- F« 1 1 £S 

5Ri©»*R4iJW^sftTi»&. c©Ri©*g*s 

H4 l*5<fcCTF«»«B!5 1KB. R1©IS»R4 1 <fc 
Q±Eh*>y*MIHP (BB^-B-r) fcS&R-rsRi© 

[0 12 4] ±ERl©ttRR4 1±fcB. ±ER1© 
R*ii#9-F»l l±J:9±fBRl©3>£* h 1 6 
K^«ttR«:R 1 ©fiSHBttftlBiStr* 1 omm 20 

S2 IB, JJBMB!Lft:©2:RWc. ^UTHifiSIBB 

[0125]$ 6fcR 1 ©flBREttR* 1 4 B> ±IBR 
1 ©R#i£#7- FR 1 1 ©±#«:*$#S±ER 1 ©# 
mi 2 1 _Bc % Rl©»#ii#7- Fttl UM<fc^ 
R 1 ©«{fcH3E)B2 2 % R 1 CD F 2 3 % R 

1 ©BttR2 40l|-CW13n*:Wl*rc«lS3h"C^ 
*fc. JJEW1©R«W2 lfcBJbEh*>5>* 

[0126] ±BR 1 ©if&fiJS4 1 ±CCB, R 1 ©»« 

iBtt*-f - 1 4 <D±ffi3&*sffl-r s j: 9 cc , com i <Dffin 

BOOR- 1 4 **I&&t*R 2 ©RRR 4 2 ?W&£ $ ftT 
1*4. S 6fc±ER2 ©I6RR4 2±(CB±ER 1 ©W 

aiae? jrt- 1 4 %m*>m 1 ©rrm&rrs 1 iwaasn 

ft*. »2©*MH4 2 4JbS^l©lt«SBtt 

m+iizms^^ toasu m 1 ©awe**? 1 4 

±KR2©J§»R4 2*»T<fc5K:0r i R2©*gi&R 

4 2*ntTfflfturfcJ:^. 40 
[0127] ±er 1 (omrmmms 1 ccBttREttR 

*R 1 ©WflBEtt** 1 4 CCRT 4BSHSFI 8 2 aMBAS 

*ra»s. a*. ±i3m2©)f6^ii4 zvmiotfimz 

BBR^l 43«totir^S«iaE"CB. R2©JfeftM4 2 
KR 1 ©t#*Rf3ti^T 1 4 KjiT 4S^?L 8 2 fttygft S 
ft*. 

[0 1 2 8 3 ±iBR 1 ©«Pfl*«H8 1 (»2©tt»R 
4 2 6Cjg«?L 8 2 aWftaS hfctt£fc«» 2 CDJfi^JH 4 

2) ccb, JfiRloflHIlEIMW-i 4tcsa*t5trv 
mi3jWRdES*rCtr»S. S6tcc©b>; F3S1 3* so 
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a^cfc5*c*2©JBMIftllR8 3^JiEStir^4. _L 

er 2 ©RHt&ttR 8 3 ccb±ibr 1 (offimmm* 1 

[0129] Hsaai/ft^a*. ±Etr» mi 3#»E 
«R**0E-rHtetcB. ±eri©rbb«»R8 i±tc 

S6K:RIBI6«BW*JSS#irur. c©Hffl«i*RK: 
¥ffi»«cc»l ©«#ii*7- mi 1 t£M 
iS£) T4±$tcER*#Jfi«Stiri>5. ^orc© 
ERftrttct?? mi 33W»jiS3tirc>s«jS*»*. 
*fcB* SJL©JM»RR8 1 BRI2«ff»JSr#5» 

sdsRsn. *©* 1 ©iPfl»«S8 1 ccr 1 ©ma " 
eimr* 1 4 (c*r s«t*?L8 2 i % w-mmicm 1 © 
»*ii*7-F«i 1 tsat m^msD tzwmm 

[0130] _hfBR 1 ©tMBIBtf JB 1 1 4 ©±*CC*5W 
*R2©R[ffll&lRR8 3±(Ctt. fgmi8 4*atrtr 
y 1 3 Kmr£IS2 ©1t$RIBtt^T 1 53W»iSS 
ntl^o C©»2©««sBtt« : F-l 5©*B»tt, ± 
IBe^ mi 3ffi!Ur), M2©GttH3 1 . IS2©b> 
*Mm®3 2. R2©8WbH©B3 3r««E3r^ 

[0131] ±IB^2©^iSR4 2±«CB. ±IB^2© 
tUSBBBR^l 5©±B»*tt«>ii*^±83»2©fll 
SHBttSK^ 1 5 ©igas±®^:SgHi 5 ^/c«JJB«:» 3 © 
*BftR4 3^JffiSnrCi&. C©^3©iffe3^M4 3 £ 
0_blBh^>> ; X^^ J f L CCg^-r^2©n>^^ h 1 

[013213 6CC±E» 2 ©If WBttK?- 1 5 ©ig 
W±JC«»2©SI*ftR3 4^ft»Stl. C©^2©^ 
«»R3 4 WLLK»3©*ftH«4 3±*fifi3ti±IE» 
2©3>*^H 7«c8»S*irc>4, J:lB02©^m 
ftS 3 4 BTR <fc 0 SttfiBttftR <b ^ V T R i ©SH^ 

[0133] ±IB^3©ffi^R4 3±KB. ±fB3f2© 
^mf*S3 4 SrR5R4©«a»R4 4 tffil&ZtlX\** 
6 a 3 6CC±E»2©t»aEtt3R : F-l 5±*4ffl4J:^ 
±ER4©W»R4 4±K:B. ±EtT» mi 3<b 
^T4<i:^cc, Tftto^, JdERlORfci&Stf-F 
i^l lKBBtotHIStiii^K, ^2©§tiA^ 

9- Ftti 2*«*jaEsnr^s. 

[0134] ±IBH9«Cj:or»Mbfcl»*C«RJS&ffi 
B, Bui BS 5 © (2) ■CRWUte«R*ffiCC*jl»r, R 
2©tBRR4 2«»JjEU C©«B*¥fflftLfc«, R 
l©HPJi»iRR8 1 *mf&?Z 0 *©«, U Wv? a 
-atBix^^^yaWiiR^r, Rl©Rffllfi»R 
8 1 j: o r i ©tuaEtw^- 1 4 (cR-rS«tt?L8 2 * 

[0 135] fc L < B, Rl©RIHl«filUI8 l«Rfifib 
ftC^CCB, R2©»RR4 2*ffl4¥fflftr*IB 
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$ i ©it »f atssa i 4 ±ffitca d 418ES?l 8 2 
-T4. 

[0 13 6] ^"C, SI2©»*»R4 2±K:fcr? F4B4 
x^>y&ffi^£ffiC>T^©JI£t> h«l 3Klft]X 

■ra. cot 9 mri 3©^#£b, mass© 

(3) K J: oTBWi & C fcOTBBr* 10 



" &r^tf r¥2©«llil4 2 *f ■ 4 2a <t_hl4 2 

b co 2 jBfcjfosM* 4*&fc«* ±ew i (Dmmmm s 

ltt®2©tt»l»©TH4 2a±{c»JiESn, fcf? h« 
1 3 BUI l©BH»«Ji8 l±fc»«Shfc»2©IM» 
)I©_h® 4 2 b Jc«5Ltfi»BIIH»JtTJB«3n*. * U 
r»2©JBffl»B«8 SBJJBt* h«l 3*a^J:^ 
Ki^flSSns. c©»2©JiH«»l88 3a)0J?!E*ffi 
B. W1BBI 8 cc J: o * ift§B 0fc»|IM6»R 7 1 ©J&fifcff 
££i^8ic?T5c<t#r£4. 

[0 13 7] acii-C, I^'JV^^^UIii-; 20 
*>*BHK«:J:oT. ±8BS2©»KI*6sltH8 3CCfctt 
43 1 ©WKIllBttBft* 1 4 K:»fijr*ffliK:«a*7L8 4 

«&iW4. s&k* cvd&, pvDffi^osaaia* 

KAot, *2©llIBI*M»^fcSa^8 4rt**«)a 

w»2©Ei»3i*»arr4. *2©h>* 

Jl/ttflM 3 2 , Jg2 ©»ftl£il 3 3 S. *© 

fg, buIB05© (4) fc&^XWffiLfcObffl&VlM 

[0138] **?8©»2©t»«Ett»B«:«a 
9 1 ©jOfc©0«** 0 1 0©»«Ett«S©B»«:>S 30 

o X i»WT4 0 
[0 1 3 9 ] M 1 OCC^-f J:5CC, fgKDVv VB9 1 

(911, 9i2, 913) ^mm-w-m^m^c 

BtShr^*. »»l<Dt9H9 1K 9 12, 9 

1 3±fcH\ 11. 9 12, 9 13 

tmM<ommza!ti>xtti&*z>3Z2<DVv h^9 2 o 

2 1, 9 2 2, 9 2 3) #0— ^®JC^o^JCCl2B3 

[0140]#»l©^»H011i 912, 913 
t*tl«C«Iflrt"**2a)tr9 F&92 1, 922, 9 2 40 
3i©IBKB> «Si&#*~F»9 3 (9 3 1, 9 3 
2 . 9 3 3) #ffl*«H--¥ffifcfro±ta» 1 ©t* h 
£9 1 1> 9 12, 9 13 (»2©br? h$9 2 1, 9 
22, 9 2 3) ccJSH-r*J:5tc^J«:BEJiSnr^ 

4. CtrB, «Mrii*9-F«9 3B»l. fS2© 
»2©bT 9 h«9 1, 9 2£B3!rf4<J:5K:K 

■stir t*4. 

[0 14 1] S6(C±Bft»l©tv b*&9 l£±iB& 
F»9 3 £#^*4*ft*ft©tMBctt 
Wl©flmBit*?14 (14 1-149) tfffiSSft so 
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Tl>4 0 ft*. m©ff*RfEfgS^14 5, 14 6, 1 
4 8.1 4 9lJffi(DltlSgPp a D©l^iC^or^4/cfe, H 

s*BSftTi>&c>. *fc, Jj»»2©tf9 HB9 2t 

±B*«Sa*7- F«9 3 i#£*-rs*h*ft©ffi 

mc&»2 mmmm* 15 < 1 5 1 - 1 5 9 > #e 

■StirOft. Tttt>%. ft»l, »20««B2tt« : f 

14, 1 5B&H1©** Mi9 1* 9 2 

c;- KK9 3 <h#3^*4&ttiTC»7- F«9 3 *r£^ 

■c*Hft-r4{4BK:i2«Sti"Cl»4. 

[0142] ±IB§m 1 ©ttSBBlS** 1 4 B, 

etic Tunnel Junction©0§) t> L < B h V^wUffiMffiCi 



JRT- (TMR^T : TMRBTunnel Magnetic Resistan 
ceCDiS) rfllflEStirC>4. -mtLX, »l©t» V 

jg9HMJ:9, m\otmm2A s mioh>*Mm 

12 3, *l©«ffcHffll2 2, m©ESft«ttti«* 
^trzSfiftl 2 1 Jl L tcffifefr h & 0 , JJBH 1 © 
**ftll2 1B. JJWSfi&fctf-FIIOSW 
&tj;<3, ^KD^yTJiilglOSSlSttftJii^Sli 
LT»flESnrt»4. gfc§*&&7~Ffil9 3<!;±f3 
S 1 ©»««■ 2 1 i ©IfflfcttSf 1 ©fcfei^l (H^ 
T) 3&s»JSJESnri^4. */c, ±E#* 1 2 
IB, ±MYvyi>*$ (Hm#r) K:S8tt-r4^1© 
n>^>7 h 1 6^sttsnr«#^4. 

[0143] ±1 B&IS 2 ©««etBR^ 1 5 B, Wx. 
B, MTJ3R : ffcO<BTMR* : ?-'C*flE3nrc»4. 
-WLhX* »#ii*7-F»9 3«J<t»3. ®2©^m 
ftS34, »2©»{kHft)i3 3, *2©F>*^14» 

13 2, »2©fBttli3 l*^tf»2©3(»ft)13 4* 
SI Ufc«SSa&» htl % ±8BS 2 ©igllft! 3 4 B, « 

±E»*ii»7-FlS9 3««:J:0. »1©^>; 

r i tm 2 ©5?sm ttft® i *m o t:»*s tire* 

4o *fc»*a*9-F*9 3iJJB»2©**(W3 
4i©BB«ci*»4©«JBW (0^#*T) *s»jaEStit:c> 
4 0 ±iB4*2©»«»B3 4B, ±IBF^>^ 

[0144] ±IBSS 1 ©tfttsBttlR^ 1 4 B, 

»«, j»RSti4Sfl©1t«EtBR J F 

1 4K»j6-r4t?9 hi^93, Sdl©fc** hiEI9 1 «3 
J?br«6«rai/. «#«6£Stt. WlOtWIliBflHR 
qpi 4rtCCfcW4*l©KttlB2 4 (ttttttWB) CC« 
IK)*l«ltE« , r4. 

[0145] *fc±E»2©«aiBfBR : ?- 1 5 B, *© 
*«i&»9(CB. «*tt % 3W?Sft4#2©t(mKtt9R 
^■1 5K*tJ£T4»2©ty h»9 2, #*ii*7-F 
«9 3*aJRLr«**i*0, BI|lt»SS*, ^2© 
tWBIBtS*^ 1 5 rtictetf 4® 2 ©IBtSl 3 1 (&®tt 
f$l) (C«l!l©*lSl%iBttT4. 
[0146] ^fflbB#^B, iM{R$n 
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zm i (ommmm* i 4 mmzmmtm^c, m 
i©nwBet«*i 4K»itr4jin©tf* h«g i t 

m©a>** h 1 6 &©mfc«E4rt>tt» i£ft£-fe> 

[0 1 4 7 ] £fc, mao:. miR2tizm2mmffi. 

SR-T- 1 5 ©tf ««rK*ffl-T v * 2 ©tSfflEtSSJ^ 
1 StCttifrf 6*2©t^ hl£9 2£*2©3>#* h 
1 7 <fc©|fflK:«E*J&H^ «n-5H2>X«a£«r<ftttU, 

JO 14_8 ]_*1 >_*2 OtmBURj?- 14, 1_5 _ M 
r >>>;U© 0 , 1 C £ ici o %©!Stxffi^ " 

[0149] ±EB l 0 CcJ: otaftW Ofct*$8l3 
tt§BB©»*ii#9- PUG 3 *»fc-o©t»«Ett3ft 

[oi5o]0ii ^-r^s cc, (H^ 

n^S^T*JffiiftM5 l^ffM^nri^o C©Tiik*6 20 

)^M5 i±tctt»i©e7 his 9 l^aEsnrt^. 
±f3*i©t? bU9 it*. PJ&tfT^s-OA, y;b 

;K *£>MJ£A, /\^^A> *'J:/t>> 

A, ^^^;l^4dcfcD : ^r^^A©!)^©^cC< i€>ia 

■cBfiEsnr^s. tu<ttc*i6©ttt4©5fc©«K 

±ec«±Esr i ©tr ^ h» 9 1 *a ^ » i ©jama 1 4 30 

»B«SJra»S. c©JSi©»*«i 4 lttgiwa 
{tsn* *i©fc'-; h^9 i©±ffi^asmsn"ri^. 

[0151] ±13* l©t ^ bB9 \±*svmm<DiiL 
mc\t. *l©ttf«EtBR*l 4jWBj0ES*vc^S. c 
©* 1 ©flBREtBR* 1 4©±B»tt. ±13* 1 ©t: v 

h«9 1«HJ:g, *l©l3t*JI2 4, *l©h 
tM2 3. »l©BWtH5e»2 2-r«flE3nT^a. 

[0152] ±13* 1 ©ffiifilg 1 4 1 ±fctt> ±13* 1 

©it weitx? 1 4 *a 5 * 2 ©tuna 1 4 2 jobb $ 40 

ntl^o C©JB2©JM»«1 4 2©«ffltt¥fflftS 
ft. ±13* 1 ©WWEtt*?- 1 4 ©±ffi#Bffli* tiT l> 

[0153] ±13*2 (Omm 1 4 1 <fc9±E h vl^V 
**SKWJgj^r**l©:3>*£ M ±12*1 

©*l©3>£*h 1 6tt. mtfSMfc* 

ntl^. ^^^©ftbOfc, ±13*1©^? h 
tt9 liHttOtflSJiW^Cifc^Iffir*^. 50 



«fBB2 0 0 3- 1 3 3 5 2 8 
32 

[0154] ±13* 2 ©t&fflR 1 4 2 ±fc tt, ±13* 1 
©»«EtBR^ 1 4 J: 9 ±13* l ©3 > jr * H 6 «c« 
ttr *«»«:!» l ©E&fiBttfMfcStfSr l ©^^ttJi 
2 1 jW&3ESlva>*. ±13* 1 ©^mftJi 2 1(11 

[0155] ±E&2 ©IfiilKft 1 4 2±«Ctt, ±B» 1 
©39*#JB2 l*a5*3©««flll 4 3*JJB)sdE3ti. 

*©«iitt¥«ftsnr(r»-5. se>cc*3©»«iai 4 

3^tt»4©^H©TflB 1 JA^^fimLitiX^ _ 
±BK4©«IUI©TII1 4 4a^tt«*«»B» 
«J6©»*ii*7-F«9 33WJBfiESnr^i. ±E» 
4©tfi»B©T» 1 4 4a±(Ctt±IB»*ii*7- Ktt 
9 3 «ra^*4©ttttR©±li 1 4 4 b*J»JS6Stirc» 

4o 

[0156] ftfc. ±E**ii*7- F«9 3#»ESE 

^r«ft<a»©ia«i«jiccjejaEsns»^cctt 1 h 

SWl^ft^ ±I3m3©^Ml4 3±CcS#iZv^9 
-K*9 3«»flEOfc«. C©»*ii*7-K«9 3* 
a5*4©««Rl 4 4*»JfiU. *©a*4©8«« 

1 4 4SS^WA«{b^wti«ff^cj:or^k-rn 

tfj:^. C©ii^, Kfil 4 4±ec*4© 

MUUIl 4 43&J3f3e©»»^»*J:5«:wa*fT5. 
[0 15 7]±EW4©ttlWll44J:0T»CCH ± 

&[-yyi;A$m*t<c&ffitzm2<Day$>7 n 1 7^ 
*7-K«9 3, *i©tt7 h^9 1 % mi©^mf$i 

2 1 k mi©^>3?^ h 1 6lfKlSWiLft^J:5(C«CC 

[ 0 1 5 8 ] 3 6CC±l304©iffe^B 1 4 4±CCtt, ± 
IBS 1 ©flHREtBR^ 1 4©±*Kfctf «±BW4©IB 

mmi 44±cfco±i3m2©3>^^ h 1 7icg*rrs 

*2©aS»#JB3 4*5JBflEShTl^. ±E*2©»« 
ftH 3 4 «T» <fc *M »/ T« i JS^ffitt^H i ©SH^ 
a*fi6urc»*. S6*C±ia*2©a»«#Ji3 4±«: 
tt, ±E»*ii*7- K«9 3 *Jfctr±E* 1 ©t»$S 
EOaRTl 4<t*hfij-r*J:5fc % Sg2©li$R!3t£^l 
53&J»S6$nr^-5. ±E*2©S«Etg^l 5©i 
SSStt. ±E«#i&#9-F*9 3WJ:0. *2©Kft 
@^M3 3, 92©F>^jMBIM3 2. ^2©iBtgil 

3 l©«CC8WStifcWlflrc«aESrt>*. 
[0159]±E»4©ieitBll44±K:B, ±13*2 

©»*BEtBR^ 1 5fcJ:ff*2©»**H3 4*a5* 
5©t6»Kl 4 5*J)BJi!ESnri»S. C©*5©lfei^B 
1 4 5©SIE«¥ffi{t£ftTfcO . ^©^M^C«±I3* 
2©flBREtBR : F-l 5©±B#«H3tir^S. 
[0160] ±13* 5 ©tettR 1 4 5 ±(Ctt % ±13* 2 
©t» «Ett*^- 1 5 ±*jM *o±E»*ii*7 - F« 

9 3tsai-ra<fc5«:, -rftb^, ±ESH©^yh» 

9 l«c«HiSorEBSti*J:5^ »2©tf^ hfi!9 
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[0161] ±IB9l , 92© tf? h>|g9 L 92, I 

» a* 9 - f« 9 3 . ±e* i . » 2 ©wasa*?- 1 

4, 15, 91, 92©i*«*JB2 1. 3 43&B* ii5E 
UK H2fc«fcoTSttWOfc©<bBiaot**44fflC^C 
4#prt6r&£, 

[0162] ±8B»2©«f«Et«ai2rB. 
9 - Ptt 9 3 LT9 1 (DttaiBtt*^ 1 4 49 2 
©fMREtt*?- 1 5 i#»tt&ftri>SC fi£* 
©flNREttSKJ: 0 fc|iftffi»Sfcfl ©flNRGflBRHk io 



"#2tMc&*. C©fc&, t^©Ett«#ffl±3h*. " 
*fc»l % 92©tf* MM 1. 9 2{C«ttSn5® 

1, 92©W«Ett3R : ?-l 4, 1 BCWtSfatBI*!*! 
fc«*.a»£fctt> 91, »2©tr*F«9 1. 9 2fc 

nnfcfflimcmffizwrr£tt l c£vx> mi, 92© 
mm&m* 14, 15 oimomn^mm cu^it 

ft*). fiBybtsHtoSci^-c**. J: or. c©«^tc 

B, Wftffi**J>&< L/rfc, 91, *2©IB«W2 4, 
SlOSWkttf^CtaWr*, ^©/c&, nflttte&tt 

[0163] ffiffiffi©^{b©Jiateoi,>r, Mia 
@ l lfcioruwi-rs. ±lBK{bS^f4cc?&o/c, pj 
£14®®:ffii©?fflb#ft 4 2 ao ©#iajj&**jffir* 

0, c*l*UJB91> 92©t*SEtt* : ?-14, 15© 

2fflo©jK»*5E»*r*. t©#fttt*s— o©^* 
j:c;*©*isi«fcb 1 8 0° miutfiftozm*) 

[0 164] -# % 91, 92©KfbB5S122. 33 

wi.92 omitm^m 22,33 ©KfbsawifcW 

Kl 5 0"C-3 0 0*C, SStt2 5 0T3Iflrc*S) * 

[0165] HHWKtt, 91 , 92©«{bBJ©I2 

2. 3 3*5<J:tf91, 92©sBttl»2 4, 3 1 ©ffib$A 

6„ MA«, H2Ct^TJ:5J:V.c1»«rtt, Hffifcj* 

ur7K¥^fS] ($9EPr*i6i) fcmimzwtjztzm&t 40 

B, 9 1 , 9 2 ©If «H BUWf 14,15 «ttfi©fflt 
4T£ D 

[0 18 6191, *2©f*MEttt*l 4. 15(C* 
*i&#4fT5»£fctt> 91 v 92©tr» h^9 1, 9 
2fc<£Om£#r7- F«9 3 te««ft*l,r»#** 
4^it^c *©IS, 91©^^ F«9 10C*fUr92© 
e?F»9 2«:tt. 3»*|PJ©««*»-T. C©^tU/c 
BPK91. 92©tMBffittSS J M4, 15 ©91, 9 
2©fBf*JI24, 3 l©BIIWl«l*«3et*Ci*r* 
UfrU 91, 92©®{b@^12 2, 3 3©$^ 50 
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[0167] -K*3ESh/c«lf*lSlB. 9 1 , 92© 
e 7 H9 1 ( 9 2te<fctf«*ii*^-K«|9 3©«i* 

^MKur t>Hj©<*)8ccRac t\m< , awsw** 

[0 16 8] JWC, 91, 92©tTv hi^9 1, 9 2*5 

<mmiA&9- F«9 3 ©W#fcO <«—#©*»© 

«tt»tt*ftr*. a»3Wftfact«:J:0. 9 
1, 92©E»J12 4, 3 l©B»#filJWWEU 9 
TT92©F^"FW' IT T215SSWS'S»9=T1I 

9 3©Ka*a»ri/rfe, «r©«aiK:Rscitt*<, 
ffiW£ffifrr£c4#Tt£„ 

[0 169]arjSL^:<fc5iC, COffiK^SiC^o/c 
9K 92©IBt£@2 4, 3 1 ©®{b#ft4 bX 2SM 
O^tm^tCh^s 9l©EtBB2 4i9l©SSffcH 

©12 2 4 (onfafim cufafctj: ^tcm^i, uhmcm 

2©fBtiJI3 1 £92©»ftH©13 3 £CD*fil*WD 
*ia«cft ( t> L < BWttB) , 1 

8 0° «*ftfcftofc»^tfiW«rtl <t>L<ttS¥ 
fittli) iff*. 

[0 17 0] 91©EtMI2 4©BBP*lSlt91©SMb 

mm2 2ommmmi^m^cm^. 92© 
IBH1 3 1 ©B&JWfa 49 2 ©K{b@5£Jf 3 3 ©»IW 

f^^mm^o/cJi^CCB, 91, 92© F>** 
j&#!2 3, 3 2 fcS^tffflar ftS. 

[0171] a«cSWf«*K:a:oft:»&fctt, 

s. J:^r, 91, 92©iatf.Ji24, 3 lom^m 

taffcS**C4«:J:0, C©91, 92©«aE1*« 
^14, 1 5©ffijS. 0*091 ©tr^ HK9 1 i91 
©3>*^ H 6i©BCC«ES:Mt/c»&» 92©tf 
'9 hj^9 2<b92©3>^^h 1 7i©fflCC«E«r^W 
/cii^, C©9 1 , »2«fHB«* : F 14,15 «r«h 

smaccs^tti S C <h CC ft S . 

[0 17 2] ^©*gm, C©91 , 92©lBttJ12 4, 
3 1 ©SWt^fnjK: <fc 091, 92 If ilEtt*^ 14,1 
5©2il0©^9 FttB (OSfcttl) #w»«:jai3 

[ 0 1 7 3 ] acfiC. m?M 1 1 Kl^L/fcfltfiEKte^r, 
92©t»«Ettaai«:ft*92. 93 ©£»©»»£ 1/ 
r, 91©^mf*S2 1 491 ©^>^^ h l 6 4©S 
ttto-^iiflaBKiorjBjS-r*— W*H1 2, Hi 
3*cj:-3r»9rrs. ^fc, T»*fc»ii. 91-95© 

*B»BI»2^aa«r*0^:. 
[0 1 7 4] HI 2tc^-TJ:5 0C, 91, 92©^^ F 
^9 1, 92, 91, 92©»fflEtt«T-14. 15, 
»*ii*7-F«9 3, 92©^m^l3 4, 92©n 
>«H7, TffitBJKBS 1,91 -95 ©*6«R 1 
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[oi75]*ur. comzoms&oBBv^ mi 
(omm&m 2 1 &mzm2<Dmw>&m 3 4 1 

IWl&Zti, 9$&fr<y-~ Fit 9 3£&A/Clfl2©3> 

* * h 1 7 nzmimc m3 ot&mm 1 4 3 0 f 5 

>^X*3R* (05H*-T) WKS1©3>^^M 
8«Bfc3hT<r>S. *te»3CD«Mll4 3K:B, * 

omm J: 0 m 1 ©guft! 2 1 tegs** s d - * jvEit 
TV3±cc"b ±e» f © 5* * n 6 <b±ia s * iir 

Efi3>**F6 4£C£gas-r*J:5«:, p-^;USS^ 

tf±E»*ii*7- F«9 3 £HHPrjBflESftTfcJ: 

[0 1 7 6] HI 3CCtS-TJ:^{C % »1, fS2©fc'? F 
9 2, »K »2©1»«ett*Fl 4, 15, 
S*ii*7-F«9 3, ^20^mft@3 4, S2©3 
>$ni7, Tffltt««5 K m^»5©*6Kfltl 
4 1-14 5?li. hIIBHI lte<£oTlftBj!Ud§j£<t 20 

[0i7 7]*or. c©»3©jQfe©$»rtt, »i 
©gmftJl 2 1 #h»BBSI 2 ©3«f*Jl 3 4 £ t*ESff#lSl 
CCj&SSti, K»9 3*IIW/ , CJB2©3> 

**hl 7fcttE*MllK: t SI4©*6»Sl 4 4<fc9 F? 
v^**^ (Hft*^) «crttfr!»l©3>*^H 
Bawaastvcc**. */t»4©ia»iHi 4 4«:tt, * 
©gtffi J: o 31 i ommwrn 2 1 fcffift-r 6 u - n jue* 
3>**h8 73Wfta3Jva>*. *L/-c»4©»»r 

1 4 4±CtfcLbfB3U©3>£^ F 1 6<t±fBO-*/;U 30 
i3B3>*^h6 7iCC«»-rSJ:^«:. u-rt;l/ES 

[0178] tit, W2ommwoi2^»i» 

K»2©3>#^M6 1 1 7©EKW«\ B14© 

[0 17 9] 01 4© (1) tC*rfn>£* h 

©EBWtt. ¥®U^T^ h±. $1 ©»*#)■ 2 1 i 
312 ©»«{«■ 3 4 £«\ #l©fcr? b^9 1 ©— 
•C*o#*ii*7- F»9 3**^>»»(lB«ciSaE3 
»#ii*9-FII9 3©-*««:3BaE8-efc»l© 40 

amttH2 i©g?i3-&/ta»ccgsft-rs»i©3>df 

^ H 6*SH©e^ FJS9 lfcSttLtt^cfcSCCEB 
U »*ii*7-KIB9 3©«j*ffllJ«CHaES*fc*2© 
gHWI 3 4 ©Efi 3 fcWfrKfttt-J-S* 2 © 3 > $ 
Z b 1 7*9l©t7 F$g9 l*$«fctf»*i£#7-F« 
9 3CCft»U&C»J:5K*©-*lllCCiaBUft:«|-C* 
£ e ftte. »l©»««12 l»»KS*i*»l©WMIl 
BUBPM 4«*1 t» hi&9 1 £©££^7- Fit 9 
3i©3S£»l»t, SftJt2©mW3 40Slft3 
h4m2©1t*MBttSR : fl 5te*£jA#7- FM9 3 i 50 



^fH 2003-133528 
36 

M2<DVy bB (HSk****) ©&*lK:*Jl»r»*ii»9 
-F«9 3t*^*tflrt-SffilBK:E«S*ir^S. $ 

h^9 l±*KUeflEStli. 

[0180]H14©(2) CC*T=i>** h©EBW 

a. w-mu^r^ h±. mamas 2 i ±sg2©2g 
ccisas-s, » i ©^ft/i 2 i ©idis-efcfflHWcig 

mt2>Wl<Dx>Z!7b 1 6**1©^ * FS9 lfcjg 
Jttbfcl^SCCEfiU *2©a»SftH3 4©EaE3l* 

?c^cw^02"<^ > «rrr7"*"»T '©" e^r ~ 

$9 lfc<tc«l#ii*»7- FiS9 3fcJgM»0&l>J:5«: 
*©-*WJ*CEaLfcffiI'C*S. fcte. m©*KfM 

£9 i tmz&frv- f»9 3 t©SE^[«:*jc»r» *fc 

» 2 ©^mftH 3 4 3 n S m 2 ©WttEtt*^ 1 
5«*#jA^9- FS9 3 ktH2G>Vv hfi (H^ii 
1*) ©SL*CC*iC>r»*ii*'7- Fit 9 3 tSW/'tWfiF 

■j-sfiBlccEBStirns. H^«or^fti» 
»2©^5r Htttm©t:? hi^9 l±*CCJBffiS 

[0l81]H14©(3) ^t3>$^ F©12g^iJ 

tt, ^ffiu^r^F±K:*5tfsmi©trv FS9 itm 
Fit 9 3 ^©jfaSKWbrtatiawasw:, » l 

©2gm*J12 1 i^2©2gm^J13 4<h^:5ifi3#, - 

*«i«:aaE3*fc* i ©^m<*Ji2 i ©s&s-efcsa 

Ccft«r-5»l©3>^^ h 1 6«r»l©^^ F«9 1 
K:ftl*L/<tC»J:9«cE«U, <6*fl(ccffifiE$-&/c»2© 
^m^l 3 4 ©i£& 3 *&B(»K:«K-r ^2(Dp>^ 

*n izmiovv i*jctc«i*i&*9-Fit 

9 3«cSatL«t^J:5«:EBLfc«r*S. Scte, Si 
©*<M 2 1 #ttlt3h«ai 1 ©WWEBBR^ 1 4 (X 
F^9 1 tWZ&frV- F«9 3 i©SE*«c*j 
l^r. S/c»2©3l«*IB3 4*sffiKShS»2©t»#B 
fBf**^l 5tt»*ii*9-F*9 3i»2©l^9 
(HSWf ) ©SWa«Ctol»t»*ii*9- Fit 9 3^:M 
^»|Si-rS(4»cE«Stirii*. BKWiLT 
l^jrl^, *2©bf» FIHMirioe? h^9 l±*«c 

[0 1 8 2 ] HI 4© (4) tC^Tr3>^^ F©E«W 
¥MU^T^h±, tl, m2<DVv hS9 K 9 
2^E^Ccaa6ftt>J:5ecEa3*TCtiS. J:ot, 
m 1 ©ftttKtt** 1 4 1 © t' v F B 9 1 i# « ii 
*9-F«9 3i#3aair*IBfcJRaStl. m2©tts 
IBttSR^l 5«»l©tr^ Flt9 2i»#ii*»7-Flt 
9 3i^SM-i*SHfcjgfiSShri^. c©i^feg2^ 
jftRrtt, *l©3>*^H8t*»*ii*7-Flt9 

3©-*«-c»2©t3r F»9 2©n5r«c«ri©if9 f 

•9 l(cfiMl/ftl»J:9<cEK3ti. S2©^>^^h 
1 7«»#a^7-F»9 3t*^ail©3>*^ F 
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1 6t$mtj:{itMtc9ll<DVy hUQ K 

©«Sttjl 2 1 ttgll ©tISEt**? ©TE<kSf 1 (D^ 
> * * h 1 6 ©_UB 4 U Sf 2 ©»«{*» 3 4 » 
»2©flMiBtt* : f L ©±ffli»2(Dn>*^ h 1 7©± 

[0183] Jfcfc, *»?B©»2©«fffal«««0»JS 
«S(cffbi«M«ft. HI 5©WtXgWIiigK 
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gt^$i03>^n6©MM<i:im y 

yy*7*H^ix»*>i^fcK±^*7 31 2© 
tfittfi 1 4 2 J: 0TH©±SB h 5 (H^ 

gcas&r^yriifej&iau *©a»«**8«Wi 

■#flt2©fRMtl 4 2±fcfc»lS3ftfc»£K:tt* * 
2©tft!tKl 4 2±©*«4»***^yrB«:tt*-r 



To 1 8 4TH1 5 CD < 1 ) K.7jkt£5tCs 
©TJJM&BBI5 l±tC010tf^ h»£$l$-r*fc«>© 

h*^jsel^», yyy^^nm s.v^^sm 

*6ffllvC*©lt*m©e* HdUXTS. * 

mo try h&9 i«M«m©ifi*«i 4 

1 £0J&L/cft> ^©!$ 1 OKtNi 1 4 1 3*ffl*¥«<t 

[0 18 5] mmtbte^fiK ±8s*i©^9 h 

<&9 ltt. aH2«^*«c^*rai»JBCcJBSE-r^c: 
ifepj^r^^c TMrft. T»t6IWi5 1 Jjcm© 

wmm 1 4 i tjaatr &. com 1 oieiui 1 4 1 *h 

£/fiH»WftJ8<r>T*©» 1 ©OHM Ultcll© 

t-^ m«rjB«-r*fc»©jiit*jitj-*. ^l-c. *© 
«irtfc»i©K9 m©tt«jeta»i^Kft, ±ejb 
1 ©tutu 1 4 1 ±®m\teffl*mzmmwmm& 30 

M^J:0I*£ , r*c4«:j:»K m©tr? h*£9 1* 
[0 18 6] ifc&C, HI 5© (2) K5VrJ:5«: % CV 

d& p v ummcoi&m&mt <£ 5 , ±e# 1 © tr ? h 
so 1 ±*j J:#±esr 1 ©ifiiMt 1 4 1 ±tc, 0 1 ©e 

tgJB2 4*WiLK3^htt (CoFe) -CfiHRUTa 
■JK^fiSEt* S. 1 © h >*;W6iM 2 3 4« 

iMtr^^^ArMt^c S6K:m©ttfbH 

5EB2 2*W^«a^;l/htt (CoFe) fcl/<tt3'< 
;^(Co)a<»a(Fe) raw**. *©«, 40 

Sifli^flnxur^ i ©wwstt*?- i 4 tjsrtr*. 
[oi8 7] 01 5© (3) tc^-r^scc ± 

IBIS 1 ©teJiH 1 4 1 ±fc % ±E» 1 ©ffHHEttBtff 1 

4*a^»2oieitMi4 2*»flEi-a. *©a, 

B{t*«*t»fB«:J:oT. ±E»2©*BIWtl 4 2* 
H*¥fflft-T 5 i i t>fc±ESI 1 ©ttflBEtWS* 1 4 © 

[0 18 8] Sfcfc, JjB32©tttKl 42£*)TM 
K % OTBh7>y^*3l»K:«t»«t)© , C±ia»l© 50 



[0189] CVDffi. PVDffi^OfiRBftffi 

i:ia®2©^iEl 4 2±Ccm 1 ©zgHftll 

2 1 » i ©«m<*® 2 i «. tbj: okss 

*.«fi£v>#> (PtMn) > &v>#> (F eM 

n) ^sMtttttmr^Au. ^yri«. «*H» 
ft^^>, «t*>*JW»©WWt3BJiW 

±ga» 2 ©ik^si i 4 2 ±«c. ±sb» i ©«a 

EttSR^l 4£_Liam©3>££ h 1 6©-Si^r® 
««J:5«cm©»«*MI2 IZttlTtZ. 
[0190] ±Xti$gtWC\tfg 1 ©^fc@^H2 2 . 9 

i © h > ^> ;i/*6i®s 2 3 , » i ©taiti 2 4 ^maur 

tM 2 3 , 9 1 ©EtWi 2 4 «aft©Bt&flUI 0 /cSH 

[o 10 i] *fc, mi©ffib@©i2 2<h^i©^m 

fM 2 1 ©£S«t4Wi 4 Ofi*^*>*tt, * 1 OEtt 

■ 2 4©WBWH*«:Wfcft*J:5R:. 

^SS ( 1 5 0 °C-3 0 o °a S«»2 5 0 "O <J:0 t> 

ffi**S»B^Cc»»rs**K:J:0*rtL. mi© 
ffltHSJl 2 2 ©affc^lBlSHS'T * C <b fcr * £ e 

[0192] yc^r, si 5© (4) tc^-r<fc^^c v c 

VDffiCCiot. ±E»2 0tfilWll 4 2±6C»10» 
i(*I2 1 ?:S^3©M 1 4 3 e^t^. ^© 
ft, mffl^MIiic<fcot, ±e»3©«tlHt 
1 4 3Hffi£¥*WbT£o c©¥ffl<kr«, JJBJI1© 
VKfM 2 1 _bfc£ 3 ©t&UK 1 4 3 #9f5£©Jf STEtt 

x % mm2commm i 4 2±cc^ i ©^m<*j§ 2 1 4 

W-mttZ, CO^mitV^ ±lB^l©IBtfJ12 4^ 

©TJB±«:±Em 1 ©*mf*B 2 1 £H ^ » 3 (OBtm 
©iJi«r»SW8*ttt»ffll/rfcJ:lf». 
[0193] ;^c, 8tB»a«*ffl^r»*ii*»7- K 
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3li9 3£ffMT£o £IT\ ^©»tffl«rttl8'rs. IS3© 
1 4 3 _Bc!ff 4 ©tetSBS©Ul 14 4a ^Bf&'t 

fflt^r. SU©*6»R1 4 40C> ±ESl©«#ii*ffl 

tr 9 h«0 i«:™«tt«:sai'rsj:9k;«a*7- 
Officii 1 4 4±O*W^t**4Ji40!lA«{t^WISWBf 

0Q3«)BJftrS. *©a. »4©tttl»DTB144 
a±KJf!4©*&JtiIg©_bJB 14 4b ZBfRtZo 
[0 19 4] fc0<tt. »3©fB«JK 
©±JB 1 4 3±fc«#ji#9- F«*»Jffi-rS/ctf)©JK 

©ft. ttii* 1 ?- F«9 3*Mt5»40«W<D 
TJS144a£jaa0fca. #*&#9-F«9 3©^ 
ffi^iRU-r 5CC04 ©t&liJi©TH 144aIK 20 
¥±B<b*f£ 0 C©¥«{btt. «U«fb^««WBfcl/ 
< fct i ar v <fc 0 tf 5 . 5 6 4 ©f&ttff© 
TJI144a±K: v #^ii^7-F^9 3^S ; 5^4© 
ffi*£Ji©±JI 14 4b *JB«Ur . ^4©ffi^M 1 4 4 

[0 19 5] SI 5© (5) fcSVTiSK:, JJB 
W4©|»R1 44J:0TJi©*^fC»2©»*ffitt 

**©-*«:*5WS*?-ifta ^©rMiB hzyitz* 
nfrzhv* (Bestir) fcs*sfts»2©:a>** 

-at, »4©t§*Rl 4 4<fc9TJB©±EF7>^X* 
(BKHH*) fc|SjfroT««?L«BffiUfca, ±12 

7H#*4©»«1 4 4±fcMME3tifc» 
£fctt, ^4©ffi^JH 1 4 4Jb©&*Jfc«Sft*>'<y r 

[0 19 8]*l*"C. PVDffi«©fiEKa» 
«BC»T. ±ESI4©*ftSKl 4 4±CC»2©J»»ft)i 40 
3 4*«flETS. SI 2 ©SWA* 3 4 tt, TJBJcO^U 

7Jiis»«t«ii*«[iiLr«aEr*. ^utb 
frwasu fi3S»tt(«i«, «*.tfa&-*>#> (p 

tMn) . &v>#> (FeMn) «©5«SBHt*mr 

«Rtr*. ®2©^m»@3 4±cc, 1(12©® 

ftH3ai3 3*WliLK3^iUH* (CoF e) 4>U<« 
a/Wh (Co) feL<«tt (Fe) ?J£JgOT«JI]g 

S-tfA-CdMU £2©EttJI3 l*0M.tt3/Wh 50 



«RfM 2 0 0 3- 1 3 3 5 2 8 
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EtU3 1 <fcOSI2©efbH£Jf 3 3©a» BfeftllL/ 

r , ±e» i (omsRvaai 1 4 ±#k:» 2 ©mnstt 

v?ymffi£Zm^X, ±E!fr2©1tfBfEtglSBl 5 
4±fBfS2©ri>*£ h 1 7©-«4*»tt-rSJ:5Cc 
S2©itttl 3 4 

[0197] ±DiUM^». *2©«fbB©»3 1 fc 
» 2 ©T >T7utt»lT2'7 3T2 ©Elf Ji 3 3 Ci¥HM" 
TSRSt/fe**. »2©85fbH50i3 1. #2©F>*^ 

tents 32,^2 ©Etui 3 3 zmLomzm® utcm 

[0198] JJClvc, HI 5© (6) ksvtj^k:, c 
VDftfc<fcoT> ±E»4©»*HJH4 4±K:, 02© 

masxm* 1 5 5 «r 5 ©^ms 1 4 5 

*©a> «A»«t^¥W«ttW»ccJ:or. ±E*T2 

©»«Ettw?- 1 5 (omimmm 3 1 ^ffi*«tn-r s j: 

5(cSf5©*fi»Bl 4 S<DmBi¥*Sitri. 

[0 19 91*1^ iff 5 (Dt&mm 1 4 5 ±ccm 2 ©§ 
*ii*9-F«t»jar*fc»©«t«isrs. *© 
a. yv^^^gt y&ffi^ct J: 0 ±f a 
li^jnxur, ^5©fe^jii45±^. ^2©KmiB 
ttsR^F- 1 5 icmmtz i>(ov±mm 1 ©«*ii*flatr 

HK9 lfcfflofc»2©tv F«9 2t»Jfi , r*. ^© 
ft, *5©«BW[14 5±«:, ±e»2©^7htt9 2 

*aH-ram6©»aH (H«*-r) ft*jfiL«:a, * 

©»6©t6l»Bt«ffi*¥«fb-ri. c©^ilfb«, «i 
tf{b^85«*W««> 1/ < ttx ^ v ?mc£ *)Vi*). 
[0 2 0 0 ] ±IBW2©K9 F«9 2©»flEtt. milBm 
1©^^ F«19 l©JBflWffiTKMl/fcJ:5«:, ^IB^ 

[0 20 1 ] ±IB^2 ©Hf «IBtS ttK2©UB&&r 
«, FIR 9 3 1 ©WaiHttJRT 

1 4 4m2©t»«iatg^^ 1 5fc«Barr*ci*6, 

fi6*©tt«E*HI<l: 0 *>*ttif8Sfc») ©tUftEttSR 

2 »©««attiai*jBiitr 4 c t imwttt 

-So C©/c«>. t»«©Et»*lSl±SnS. ^/cmiib* 

[0202] *5zwomm%mvmwLtcm 1 

©iffi^B, *1 % »2©)BIBIfil»l^©»»fflttm«: 
tt, K{t7JU^^^A, ^{br;u^^^A, HfbSfbr 

Wki/ija^ Hb>'J3>, HMb»fc2/ 

»; 3 >«©»»tm«:ffl^ s c 4 j&rnjtrc* s. 
[0203] ±ESHtt©»*«:*5^r . m 1 <omm& 
m 2 1 ±ccm 1 ©»«EtM» 1 4 ^r^*r zm^ic 

(Jv « 1 ©«m(*H 2 1401 ©timEtttt* 1 4 ^r^ 

fiW*Ri*awi/yta, 'jy^^^gfix^ 

>^fpjtcJ:0mi©tffgfatE^l 4«rjeSEU, *© 
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Wi 2 1 cifcWttr*s. ccd 

■tJBfifci/ > ^©*6^^H^¥fflf b-r S £ £ fc K» 1 
©ffMREttJR^l 4±ii*«lflS*ntfJ:c>. 

[0 2 04] latter »2©8(«ti»3 4±fc»2©f» 
WBttBR^15*»JES-r**8^«:B. fg2©^1i«f3 

4£»2©fflREttX?l 5t«ftr4«itSaiLfc 
yy^:MH$ffi£xy*>^Kffifc<fc'33£2© 

BR-f-1 5«ffiU *©«<*&fc:'Jy^y •< 10 
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£#?**©?. JS2©ft«EttHR : f«»0«lf 

*ift3WHD*i«ifto, c£#t* a. £ 

or, ^ft^mSMTcfc, UK as 2 oWffflf HteiR^K: 

tewsEftBoaMbsfT^ct^rsio-c, emit* 

JrtfcaWati*. 

[0209] *»w©» i ©t»«aate*a©«ji*ffi«: 

J:htf % tr9h«*^'C»l©tll«Ett« : F-i»2© 
ttaEttiR^ t £* 6 , Sefe©« HEttS 
B £ 0 k#ftffi3c^/£ 0 ©tiTOEttSR^tf 2 fg©tiWH 
Ettl»*^**C£#wMBfcft*. t©fc&> t»« 



'-R«tx^^>i^8»ISCCj:r). »2©*«t»3 4* 

mmm^w-m tr a £ £ t ksh i ommmm* 1 4 ± 

[0 2 0 5 ] 

8LL 5 fc*»9J©» l ©ft 

«Et^BfcJ:htf, h«*J^r»l©t»*Ett 
*^i»2 0W«E*3R ; f-i3W»W6hrc»S©T. fi£ 
*©tf*RlStti£B£ 5 fc#ttffi»Sfc 0 ©1t«Et»HF- 20 
R*2»KftS. t©fctf>* W*aoE1MI*J*IIK*< 
64. *fc»l©»#ii*^-K*i*2©«*ii*7 

*fT5C£K:J:"!K »1* »2©tfmEtt*T»»©» 
iWffl#Hi;;£fi£ft?K H»*Si«>ac£**r**. 

cfcoT, »*ffl*4>«C< Urfc. »1, 3*2©««Ett 
JWc*»&EiWCDafb*ff9Ci#"C* % fiMt 

[0 2 0 6 ] **9j©»2 aXfttBHOaUC ihtf , * 
* 7 - K»*^r» l ©flHHBttWf £ W 2 ©ft 30 
«BfBR-T-43WHtf6tiTt>S<0 , T? i 8Bfc©fiWREtt« 

a 0 c©fcg>, flWK©KBaW*««:^<a:S. *fc» 
l©tf * hgl£Sfl2©fc^ b*g£CcM#fr©11S£[sJB* 
cc*Lr«*©»*ii**tf^c mi* J&2 

«fc«>ac£#r*a. iot, «ftffi*4>ft<b't 

t> % Wl, ^2(Dt»«fat£ISi 1 cc*jW4E1Sli©fiWb* 
c £#rs . fi«s««#{b#iafta. 

[0207] *iwj©si 1 ©f**EtM*©t«W* 40 
ii**ffi«:iti«. J&i©»*ii*9-FH£»2©» 
FlB£«ca!Wl5i©«*tBWK:ifcbrft«© 
##i&#*fT5c£#r*a©r. »2©i»«E 
tBR*»»©BI|i*fil*B £ ft 0, 
C£#raa. <fcot, 4>ft(,>«8Mfrct>* 
©ft«E10W-«:*5 W SEtBi©»ft*tT 5 C £ 
*©t\ lS»l««*fb3&JHti&. 

[0 20 8] **W©W2©ft«EttSSlt©flta«* 
ii*#ffifcJ:*itt* SlOtff h*£»2©tr9 hS£ 
jciB*ioi©»ift*piiScci3tort»fR©»*3i**?f 5 c so 



So *fc#ttt^9 FSfc9©SBS:ax h©fi?R^fiBOc 

ft£o 

[0210] *#8©*2 ©t**E««B©SJ&:fcffifc 

£»2©*«EtBR : F-£«r»«f*C£*6, fi£*©tf 

fg©t»IREt^B^^^rac:£755pj^cftS. cote 
a, «w©Et««***^i««Ete«*»rirr*c£ 

j&*C*a. «fc#tttf? M3fc9©Sjfi:a* F©ffi*tf 
[0E©fB#ft3i9§] 

[0 1 ] *ffflB©» 1 ©IWHEttSBKcffi** 1 ©^SS 
©»»*^T«^1^M©fi»*^^»ffl^H 

[H 2 ] * 1 ©««EtBSB©»IIB65VriRW»«H"C 

[03] *«ia©» 2 omnmmzmtmmffiimv 

[04] *m8©3r l ©WMBEtttBtCcftb S a > * ^ 

[0 5 ] *^©m i ©tf mitt«a*B6*tt«:i*t> 

ajot©»»*5vr«BtigH , c**. 

[06 ] *^hj©^ i omm^Mm<Dm^mc%t> 

[07 ] *9M§©« 1 ©«Wttaa««!ji*ffiK:«* 
^2 ©^©J^JSS^-rttlB^Ht?**. 

[0 8 ] *MXD% 1 ©tMBEtBSB<aH**ffi«:i»* 
H3 (D»©iM^«Wfflt^^o 

[09 ] *«w©» i ©»«Ettaat©»Jfi*ffi«cft* 
»4 <z^©»»ta%r«««jSBi'r *s. 

[010] *^0^©^ 1 ©fUSEttKBCCff S^Bft©» 

jB*^-r«aEi»*B©^ * y u^tu^mmmm 

[011] **«©»2©t««EttS6B©fif»BI«r^-r« 

B§m^0r&s o 

[012] **H^om2©t»«Ett«B©«Jfi*ffi^ffi 
4^2 (D»lf;i^^ailSiSit* 4 „ 
[013] *»M©*2©1(l«Ett^B©«jt»ffi«:ff 

.&9 3 vmM®BB*w?w&mim-c$> z>. 
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[■14] *S5IB<D*20tll«8Stt»BCC«toS3>* * 1 
m 1 5 ] 2 ©f»«SB**«©»iS:£ffi{Cffi IB 



(23) «fH 2003-133528 
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•* i <omsasmtt. 1 1 1 k 
1 4 - » i mmmm*, 1 5 2 



[02] 




1 -an offlgEttffli 

1 4-*1<0tt«l2t£** 



21 14(141) 

1 

1 5-«2©B*Et«* 



12) 



17 3,4 16 17 34 16 I/ 34 
,46 




[04] 



13- - 






[013] 



